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Investigating Types Reading used by Native and Non-native English Readers 

on Academic Reading: An Eye Tracking Study 

SAFIA SHERAZ 

 

ABSTRACT 

The purpose of this research was to investigate the types of reading used by native 

English readers on a sampled academic reading-into-writing task. Secondly, this study 

investigated the types of reading used by non-native English readers on the same 

academic reading-into-writing task. This study also compared the similarities and 

differences in the types of reading done by both native and non-native English readers. 

In particular, the research explored how the participants read the informative and non-

informative paragraphs in the academic texts. The present study used Khalifa and 

Weir's model of reading (2009) as a framework to map the physical evidence from the 

eye tracking data to investigate the types of reading done by the students in relation to 

careful, selective and expeditious reading. A mixed method approach, which included 

eye-tracking technology, stimulated recalls, interviews and observations, was used in 

this study. Eye movements of the participants were tracked by Tobii X2 60 eye tracker 

while they read the three academic texts on a computer screen to prepare for a piece 

of academic writing. Immediately after they had completed reading each text, 

stimulated recalls and interviews were held and the purpose of these stimulated recalls 

was to triangulate the data obtained from eye tracking. A total of 32 participants were 

used in this study which included 16 native English readers and 16 non-native English 

readers. The eye tracking data was analysed quantitatively through the eye tracking 

measures that are the words read per minute, the number of fixations, the mean fixation 

duration and the proportion of regressive movements (same line regressions and 

regressions two lines or above). Qualitatively, eye tracking data was analysed through 

the heat maps and gaze plots.  
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The results from the quantitative and qualitative eye tracking data suggested that the 

native readers read the informative paragraphs slower than the non-informative 

paragraphs, but different reasons were reported by them in the stimulated recalls for 

adopting a specific reading type. For the non-native readers, the results from the 

quantitative eye tracking data suggested that they read the informative paragraphs 

slower than the non-informative paragraphs. On the contrary, the qualitative eye 

tracking data suggested that they focused on both informative and non-informative 

paragraphs and there were similarities in the reasons reported by non-native readers 

for reading the informative and the non-informative paragraphs slowly. A comparison 

in the types reading used by L1 and L2 readers suggested that L2 readers read the 

informative and the non-informative paragraphs slower than L1 readers as suggested 

by the words read per minute and the mean fixation duration of the participants. Native 

readers made more same line regressions on informative and non-informative 

paragraphs than the non-native readers and the proportion of regressions two lines or 

above made by both groups was also negligible. The qualitative eye tracking data 

suggested that both groups read informative and non-informative paragraphs slowly, 

but native readers fixated more on both types of paragraphs than non-natives, as 

suggested by the heat maps and gaze plots. The data from the stimulated recalls and 

observations also suggested that both groups read the informative and the non-

informative paragraphs with attention. To the best of the researcher's knowledge, this 

is the first study that evaluated the types of reading of L2 participants in an academic 

context. It contributes a methodology for investigating the types of reading used by the 

L2 students by employing different eye tracking measures and the stimulated recalls. 

According to the researcher's knowledge, this study contributes new knowledge about 

the reading speed (in terms of words read per minute) and other eye tracking measures 

of L2 readers on an academic reading-into-writing task. This study holds implications 

for the universities as the findings suggested that academic literacy skills training is 
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required for both the native and non-native readers. The findings would also help to 

design preparatory tasks for the first-year undergraduates as a part of pre-sessional 

courses in the international universities or back in their home countries where they are 

trained for admission in international universities.  
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Chapter 1 Introduction 

1.1 Background of the study 

Reading has been explored by cognitive psychologists (Just and Carpenter, 1980; Perfetti, 

1985; Rayner, Pollatsek, Ashby & Clifton, 2012) who have investigated it both in terms of 

recognising words (perceptual or lower level processes) and having a complete understanding 

of what has been read (conceptual or higher level processes). All of these studies (Just 

Carpenter, 1980; Perfetti,1985; Rayner et al., 2012) discussed lower and higher processes 

included in the reading and have contributed to the processes mentioned in Khalifa and Weir's 

model of reading (2009), which will be discussed in detail in the literature review section.  

The models of reading consider reading as an interactive cognitive process during which a 

reader comprehends a text by using his/her background knowledge (Carrell and Eisterhold, 

1983; Carrell, 1985). The lower and higher level processes do not operate separately but are 

interdependent and work together for the comprehension of a text. For example, a reader 

recognises a word (lower level process) by making use of the context (higher level process) 

and guesses the meaning of the word from the context. 

Academic reading requires a reader to comprehend a text by using both higher and lower level 

processes (Bernhardt, 1991; Carr and Levy, 1990; Fender, 2001; Gholamain and Geva, 1999; 

Grabe, 1991; Lee, 1997; Nassaji, 2002). Academic reading is different from general reading 

as the readers have the responsibility of not just reading the academic texts but also have to 

read these texts selectively so that they could separate the relevant part of the information 

from the irrelevant one (Stahl, Hynd, Britton, McNish and Bosquet, 1996). Academic reading 

also involves metacognitive decisions on the part of a reader as one has to make distinctions 

between the primary and secondary information and also control one's style while reading 

relevant and irrelevant information (Hudson, 1996; Jordan, 1997). The ability to read an 

academic text at the university level requires the students to understand not just the information 

present in it but also analyse it critically and selectively. University students have to read the 



2 
 

academic texts for different purposes and one of the purposes is to read the academic texts 

selectively so that they could extract the relevant information required for completing their 

assignments. It is very important for readers to employ higher level reading skills to 

comprehend a text in depth including the author's point of view, his/her biases as well as the 

implicit meanings in a text and to draw out the relevant materials for the assignments (Levine, 

Ferenz and Reves, 2000; Perfetti, 1985).  

The progress of the students at the university level is measured through the assignments that 

are given to them, so academic reading-into-writing skills are inevitable for the completion of 

the assignments. Spack (1993) pointed out that academic reading is often a process of actively 

engaging with what is read, finding out the relevant information and critically analysing it, and; 

then finally arranging the collected material or information according to the requirements of 

academic writing assignment. 

Academic reading demands particular types of reading, which can be a mixture of reading 

closely (careful reading) and reading globally (expeditious reading). Rayner et al. (2012) 

argued that the types of reading vary according to the tasks and demands of the texts. 

 These reading types include careful reading and expeditious reading as mentioned by 

Khalifa and Weir's model of reading (2009). For example, a reader might read an academic 

text carefully if it is fully relevant to the academic task that is given to him/her. The switching 

of reading types while doing academic reading is a metacognitive activity and needs more 

attention in research.  

In the past, many studies were conducted for the comparison of natives and non-natives in 

terms of their reading (Favreau, Komoda & Segalowitz,1980; Favreau and Segalowitz,1983; 

Favreau and Segalowitz,1982; Fraser, 2004; Haynes and Carr, 1990). In an L1 study by 

Rayner et al. (2012), reading types were studied through certain measures of eye movements 

that reflected the different demands of the text and the task but according to the researcher's 
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knowledge there was no study that compared the types of reading of L1 and L2 readers in an 

L2 academic context.  

A significant limitation of the existing research on reading is that the studies tend to rely on 

surveys, questionnaires, different kinds of tests or interviews (Barnett, 1988; Gelderen et al., 

2003; Kong, 2006; Nergis, 2013; Sheorey and Mokhtari, 2001; Taki, 2016; Tercanlioglu, 2004) 

and these methods may lack reliability (Bax and Weir, 2012; Hyona, Lorch and Kaakinen, 

2002). The alternative method is to use eye tracking technology in reading research, and it is 

useful as the evidence of physical movements from eye tracking technology tells us what the 

eyes do. The eye tracking data is important because it explains the sequence in which the 

eyes move and the position of the eyes in relation to the text while the students read (Tobii 

pro, 2018), as compared to the other methods like interviews, questionnaires or surveys that 

are just the reports of the participants. Eye tracking technology has been available for the past 

30 or 40 years and has underpinned a great deal of research into performance at the local 

level (reading carefully at the word and the sentence level). This technology, however, has not 

been used to its fullest in L2 studies (Brunfaut and McCray, 2015; Bax, 2013; Godfroid, 2012).  

The eye tracking data can be interpreted both in terms of general evidence of eye movements 

and specific eye movement data. The heat maps of the eye movements of the participants 

show where peoples' eyes generally focus while specific evidence of eye movements at the 

paragraph level is provided by different eye tracking measures. The reading types adopted by 

the students while reading academic materials can be interpreted in terms of the heat maps 

that give an overall impression about the types of reading adopted by the students in terms of 

red, green or yellow colour, where red represents slow reading and yellow or green represents 

relatively quicker reading (Tobii pro, 2015). Different eye tracking measures also help to 

understand different types of reading adopted by the students for each paragraph in the text, 

in terms of the number of fixations, the fixation duration (amount of time taken to process the 

information in the texts) or the proportion of regressions (going back and reading the text 
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again). These types of reading include the careful and the expeditious reading as explained by 

Khalifa and Weir's model of reading (2009). 

Eye tracking should be used along with stimulated recalls that help to triangulate the eye 

tracking data, as this technology tells what the eyes do but not why they do it (Brunfaut and 

McCray, 2015). Eye tracking data must, therefore, be interpreted. There are two ways of doing 

this (a) by relating eye tracking evidence to an established model of the cognitive processes 

involved in reading. For example: if the types of reading used by the students are evaluated 

through eye tracking data, then a framework presented by Khalifa and Weir's model of reading 

(2009) should be used, which explains two types of reading that are the careful and the 

expeditious reading. (b) asking participants to describe the processes in which they engaged 

at certain parts of the task. This can be done by validating the eye tracking data through 

stimulated recalls and by interviewing the students about the reasons for adopting a specific 

reading type while reading. 

Based on the above discussion and according to the researcher's understanding, it can be 

said that the switching of reading types while doing academic reading is an important area that 

needs research. Eye tracking technology was also not used previously to evaluate the types 

of reading in an L2 academic context. Moreover, analysis of the types of reading at a deeper 

level, that is the paragraph level, has also not been explored before. 

The next section discusses the rationale of this study. 

1.2 Rationale of the study 

An expert reader should be able to differentiate between informative and non-informative texts 

and adjust the types of reading accordingly, that is to read the texts carefully or expeditiously 

as said by Rayner and Pollatsek (1989, pp.118) that 'A good reader is somebody who manages 

to adapt their speed of reading to their own goals and to the difficulty of the text'. The purpose 

of this study is to evaluate how native English readers and non-native English readers adopt 
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different types of reading in accordance with the relevance of the information in the academic 

texts.  

One of the reasons for comparing native English readers and non-native English readers in 

this study is the personal interest of the researcher. The earlier experience of academic reading 

of the researcher was relatively different in a Pakistani context where opportunities for reading 

are limited. The researcher grew up in an educational environment that involves reading a 

number of specific course-related books assigned by the schools. The education system 

involves reading these fixed books as well as practicing the content in these books, that 

implicitly involves the memorisation of the content. There is no access to online academic 

materials from the school level and the system of education does not involve any selective 

reading of the academic texts. The examination system at the high school level includes pre-

set questions already discussed in the classrooms. This develops the habit of rote learning 

and memorisation in the students and the researcher first realised this problem after enrolling 

in a UK university. The huge contrast in the system of education between these two countries 

came as a big jolt for the researcher. Initially, the researcher struggled with the new system of 

education that involved using online academic materials and also the selective reading of these 

materials for reading-into-writing tasks. This was a turning point for the researcher where she 

understood that the skill of locating relevant information and the skill of adjusting reading rates 

to the goals of the task is an important skill, so she decided to further investigate whether these 

differences in education have an impact on the way students approach academic materials for 

reading-into-writing tasks.  

The students from the countries where academic reading is not practiced and who intend to 

study in a UK university find problems in academic reading assignments, as the academic 

assignments in their context are completely different from a UK context. The overseas students 

face a lot of challenges in an international university because of the change in their learning 

environment (Murphy-Lejeune, 2003). These challenges include: 
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  'different social and cultural mores and customs, norms and values from the ones they 

have known; different modes of teaching and learning; and different expectations and 

conventions about participation and performance' (Ryan and Carrol, 2005, p. 5).  

In countries where academic reading is not practiced, the academic reading-into-writing 

assignments are information-based, which means that the students from these countries are 

not used to assembling the information from different academic sources but are taught to 

recycle the learned information that is obtained by reading set course books (Ladd and Ruby, 

1999). Based on the assumption that they recycle the information in the academic texts, it can 

be said that during their reading they might not be engaged in the higher level processing of 

academic texts and might not gain an in-depth understanding of the texts. They might also not 

develop the ability to make links between the ideas in academic texts and merely engage in 

searching for the information of their interest. 

According to Ballard (1996, pp.152-154), 'western education places more emphasis on 

analytical and speculative approaches, while in non-western countries, education tends to 

focus on factual knowledge'. Ballard (1996) also argued that non-western countries emphasise 

more on reproductive learning than a critical evaluation of the academic texts.  

The native English readers, on the other hand, might be encouraged to use multiple sources 

of information for their academic assignments and they also might have to choose the relevant 

information from these sources and make links between the different pieces of information. 

These native English readers may have extensive experience of writing academic assignments 

at the GCSE level and also at A levels (Biggs, 1996; Greenholz, 2003; Pratt, 1992). 

This difference in the mode of education and reading-into-writing assignments in both contexts 

is a reason for motivation for this study.  

In this study, the first year undergraduate native English readers were compared with the first 

year undergraduate non-native English readers to evaluate how students from two different 

contexts approach the academic assignments for reading-into-writing tasks. The native 
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participants were those who had English as their mother tongue and had three B’s or above at 

the GCSE (General Certificate of Secondary Education) level so that they could be controlled 

for their proficiency level. The non-native English readers were those participants who had 

their first language or their mother tongue other than English. They arrived in the United 

Kingdom with no more than 6 months at the time of the study. Non-native participants from 

multiple nationalities were recruited and had IELTS (International English Language Testing 

System) score of 6.0 or above (or any equivalent diploma). Both groups of participants read 

similar academic texts (see appendix 4) and their experience in a university environment was 

new. The differences might appear in this case between both groups of participants as non-

natives had recently arrived in the UK and the way academic reading assignments are 

approached in a UK university would be new to them.  

The findings of this study would also shed light on the similarities and differences in the types 

of reading used by native and non-native readers in an academic context. It would help to 

understand if only non-natives need academic literacy skills training, or both the groups are 

equally in need of this training, being inexperienced first year undergraduates. It would raise 

awareness among the university staff to teach the academic literacy skills related to integrated 

reading-into-writing tasks based on how similarly or differently both native and non-native 

groups approach the academic texts in this study.  

The findings of this study might help to design preparatory tasks for international students 

about the ways they should approach academic texts for the reading-into-writing tasks. It might 

also help to develop opportunities for training in academic reading for international students in 

their home countries or as a part of pre-sessional courses in the western universities so that 

these students are well prepared for the academic reading-into-writing tasks from the first year 

of their study. 

There has been very little use of eye tracking to investigate L2 reading outside testing 

circumstances (Bax and Weir, 2012; Bax, 2013). The studies on eye tracking have generally 
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looked at broad eye movements, in testing contexts or the link between the items and the text, 

but the present study examines local eye movements of the readers (at the paragraph level) 

on academic texts in terms of how similarly or differently they read for two different types of 

paragraphs, that are the informative and the non-informative paragraphs, and these 

paragraphs are also controlled for their length. Informative paragraphs are those paragraphs 

that contain information that is related to the task given to the students (see Table 8 for the 

reading into writing task) and non-informative paragraphs are those that contain information 

that is not directly linked to the task. 

Many studies in the past have used Khalifa and Weir’s model of reading (2009) either in testing 

conditions (Katalayi and Sivasubramaniam, 2013; Krishnan, 2011; Weir, Yang and Jin, 2000) 

or has been used in studies that either employed questionnaires or verbal protocols (Weir, 

1983; Dabiri et al., 2016). The findings of this study would help to build bridges between eye 

tracking research and Khalifa and Weir’s model of reading (2009) with emphasis on the 

comparison in the types of reading done by native and non-native academic readers on the 

informative and the non-informative paragraphs.  

According to the researcher's knowledge, only one study by Prichard and Atkins (2016) 

investigated the previewing strategies of L2 academic readers by using the statistical 

measures from eye tracking, which is the number of fixations and the mean fixation duration. 

The findings showed that L2 readers (Japanese students) used previewing strategies less 

frequently. 

Another study by Brunfaut and McCray (2015) investigated the cognitive processes employed 

by test takers while doing Aptis reading tasks and understanding the processing of whole text 

in accordance with the task and characteristics of the test taker. This study was interested in 

the reading processes rather than on the impact of a test upon reading. A number of eye 

tracking measures were used in these studies to evaluate the cognitive processes used by the 

participants, which was followed by retrospective interviews.  



9 
 

The present study draws upon the work done by Brunfaut and McCray (2015) but the difference 

in this study is that an extremely focused form of analysis at the paragraph level is carried out 

in this study which distinguishes between paragraphs bearing information and those bearing 

little or no information. The performance of both the groups on informative and non-informative 

paragraphs is measured in this study to evaluate the participants' ability to control their reading 

types according to the information in the academic texts. According to the researcher's 

knowledge, no previous study has used eye tracking to look at the types of reading, particularly 

with reference to how reading types are shaped by academic demands. There is also no eye 

tracking study that looked at the types of reading used by native and non-native readers and 

also the similarities and differences in the types of reading adopted by both the groups using 

eye tracking and stimulated recalls. The triangulation method is also been used in this study 

in which eye tracking data is used with stimulated recalls to investigate the reading types used 

by both groups.  

1.3 Overview of the thesis 

Chapter 2 discusses the literature related to the present study and presents the models of 

reading with their pros and cons. It also explains the reading model used in the present study 

and that is Khalifa and Weir's model of reading (2009). The literature review also discusses 

the types of reading mentioned by different researchers, types of reading strategies and the 

differences between L1 and L2 reading. 

Chapter 3 discusses the research methods used in the present study, which are eye tracking, 

stimulated recalls, interviews and observations. Stimulated recall data triangulated the eye 

tracking data and provided further support about the reasons for the participants to use 

different types of reading while reading the informative and non-informative paragraphs. This 

chapter also discusses the advantages and disadvantages of each research method and 

explains the procedure for data collection and data analysis. This chapter also presents 

demographic information about participants and the materials used in this study. 
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Chapter 4 presents the findings of the present study and the quantitative eye tracking data 

suggested that native readers (NRs) read the informative paragraphs slower than the non-

informative paragraphs, as suggested by the words read per minute. The mean of the wpm 

read by native readers for the informative and non-informative paragraphs suggested that 

these participants read the information in both types of paragraphs carefully, in relation to the 

figures presented by Carver (1990) for words per minute that indicated the careful reading of 

the academic texts. The qualitative eye tracking data also suggested that they read informative 

paragraphs slower than the non-informative paragraph and different reasons were reported by 

them in the stimulated recalls for adopting a specific reading type. In terms of the non-native 

English readers, the quantitative eye tracking data suggested that they read the informative 

paragraphs slower than the non-informative paragraphs, as suggested by words read per 

minute. The measure of the words per minute for six sampled informative and non-informative 

paragraphs suggested that the non-native readers (NNRs) did not read the paragraphs as 

slowly as the figures mentioned by Fry (1963) for slow readers. These findings suggested that 

NNRs read the informative and non-informative paragraphs slowly but not as slow as 150 wpm. 

The qualitative eye tracking data also suggested that they focused on both informative and 

non-informative paragraphs and there were similarities in the reasons reported by NNRs for 

reading the informative and non-informative paragraphs slowly. The comparison in the types 

of reading between both groups showed that NNRs read the informative and non-informative 

paragraphs slower than NRs, as suggested by the quantitative eye tracking data. The 

qualitative eye tracking data suggested that natives and non-natives read both types of 

paragraphs, but natives focused on both types of paragraphs with a fewer number of fixations 

than the non-native participants, as suggested by the heat maps and the gaze plots. The 

stimulated recall data showed that different reasons were reported by both groups for reading 

the informative and non-informative paragraphs with focus. The findings from the observations 

suggested that both groups read the informative and non-informative paragraphs carefully at 

the local level. NRs also had a higher proportion of same line regressions on the informative 



11 
 

and non-informative paragraphs than NNRs and the proportion of regressions two lines or 

above made by both groups was very low.  

Chapter 5 presents a discussion of these findings and the possible interpretations of the 

findings. The findings suggested that NRs were successful in identifying the informative 

paragraphs and they reported reading the non-informative paragraphs because of the location 

of these paragraphs. However, the proportion of same line regressions and the regressions up 

two lines made by NRs suggested that they also lack the necessary academic skills that are 

required for reading the academic materials. The findings on native English readers suggested 

that the types of reading used by the participants were shaped by the knowledge of strategy 

as well as the location of the informative and non-informative paragraphs in the academic 

materials. It was found that the types of reading used by non-native participants were shaped 

by the mode of education in non-western countries as well as the belief system that had 

enabled them to be successful in their local contexts.  

After grouping all the participants together as one single population, it was found that there 

were sub-groups of participants that read informative paragraphs slowly and non-informative 

paragraphs quickly but in different ways. These types of reading were investigated 

quantitatively through eye tracking data and qualitatively through eye tracking data and 

stimulated recalls. During this analysis, three different types of academic reading were 

observed in the sub-group of participants. Some of them read slowly by having a higher 

number of fixations and higher mean fixation duration on informative paragraphs than the non-

informative paragraphs, the second group read slowly by having a higher proportion of same 

line regressions on informative paragraphs than the non-informative paragraphs while the third 

group read carefully by reading fewer words per minute and making a higher proportion of 

same line regressions on informative paragraphs than the non-informative paragraphs.The 

findings, after grouping native and non-native participants as one population, suggested that 

there exist individual differences in the types of academic reading of first year undergraduates 
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(Noland, 1972) in the ways they approach the academic materials to extract the relevant 

information for their writing tasks.  

Chapter 6 presents conclusions for the study, that include a summary of the findings of this 

study. It also describes the limitations of this study and the significance and implications of 

these findings in teaching and testing. The last section provides recommendations for future 

research.  
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Chapter 2 Literature Review 

2.1 Introduction 

This chapter is divided into eight sections. Followed by the introduction (Section 2.1), Section 

2.2 presents the definitions of reading and this is followed by sub-section 2.2.1 that discusses 

the different models of reading. This sub-section discusses two types of models, that include 

process models and componential models. The process models include top down, bottom up 

and interactive models. Section 2.2.1.1 discusses one of the componential models, that is 

Khalifa and Weir's model (2009) of reading. This section discusses the reasons why Khalifa 

and Weir's model of reading is the most appropriate for this study and also explains the reading 

processes that are mentioned in the model. Previous studies that used the processes 

mentioned in Khalifa and Weir's model are reviewed in Section 2.2.1.2. Section 2.2.1.3 

discusses the reading types in Khalifa and Weir's model of reading and section 2.2.1.4 

discusses the reading types mentioned by Rayner et al. (2012). 

Section 2.2.2 explains the different views about academic reading presented by different 

researchers as mentioned by Grabe (1991, p.378) that 'the reader has a purpose for reading, 

whether it is for entertainment, information, research and so on....'. Academic reading is 

different from general reading as academic reading might be done for extracting relevant 

information from a number of academic sources while general reading may be done for 

entertainment purposes. 

The next section 2.3 discusses the similarities and differences between L1 and L2 reading. 

Section 2.3.1 presents the cultural differences that include the mode of education in western 

and non-western countries. Section 2.3.2 presents the linguistic differences, that include 

differences in reading fluency and reading rate (section 2.3.2.1). Section 2.3.3 presents the 

differences in the academic literacy skills of L1 (section 2.3.3.1) and L2 readers (section 

2.3.3.2) and also reviews research on academic literacy skills of L1 and L2 readers. 
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Section 2.4 presents different types of reading strategies put forward by various researchers. 

Section 2.4.1 discusses the elements of metacognition. It also highlights the role of selective 

attention, as an important metacognitive skill (see Section 2.4.2), as being most relevant to 

this study as the students are required to pay selective attention to the academic materials 

based on the goals of the task and the information in the academic texts. Section 2.4.3 explains 

the role of metacognitive reading strategies (supported by previous studies) on the successful 

comprehension of the academic texts. Section 2.4.4 reviews the studies comparing strategy 

use in L1 and L2 reading. 

Section 2.5 explains native and non-native approaches to reading-into-writing tasks. Section 

2.6 describes stimulated recalls and provides a review of the studies that used stimulated 

recalls. Section 2.7 presents the purpose of eye tracking and different eye tracking measures 

and the definition of each of these measures (Section 2.7.1). The next section (Section 2.7.2) 

provides a review of the previous studies that have used eye tracking in reading. The last 

section (Section 2.8) presents the research questions for this study. 

2.2 Reading 

Before going into details of the processes involved in reading and the types of reading, it is 

important to first discuss the definitions of reading as given by different scholars. Some 

considered reading as a social activity, some regarded it as a cognitive activity, while others 

claimed reading to be significant in an academic context. 

Hudson (1996, p.3) claimed that reading incorporates  

  'the interaction of a vast array of processes, knowledge, and abilities, spanning 

decoding processes, linguistic structure processing, and higher order cognitive processes'. 

He regarded reading as a product of multiple processes, including both word recognition and 

decoding as lower level processes and background knowledge of the reader or the inferences 

based on the hints in the text as higher level processes. 



15 
 

A similar view of reading was also presented by Segalowitz (2000, p.204) who explained that 

the reading ability of a person is a 'blend' of automatic and controlled processes. The automatic 

processes include lower processes in reading such as word recognition and controlled 

processes include higher aspects such as getting a gist of the text. 

Urquhart and Weir (1998, p.14) believed that reading is "dealing with language messages in 

written or printed form". In terms of a cognitive process, Urquhart and Weir (1998, p.37) viewed 

reading as  

'a cognitive activity; it largely takes place in the mind, and the physical manifestations 

of the activity, eye movements, subvocalisation, etc., are comparatively superficial'. 

Just and Carpenter (1980, p.4) considered reading as a cognitive process and it incorporates 

a number of elements: a) the information that activates this process b) the duration of the 

process c) the type of information utilised during the process d) the learning of the readers at 

the end of the process. 

Bloome and Green (1984, p.395) considered reading as a social process as 'it is to establish, 

structure, and maintain social relationships between and among people'. This suggests that 

the texts that are available for reading can be interpreted in a number of ways based on the 

reader's cultural values. They also considered reading as a linguistic process as 'reading is 

used to communicate intentions and meanings, not only between an author and a reader but 

also between people involved in a reading event' (Bloome and Green,1984, p.395). 

Anderson (2003) believed that reading results from the interaction of four elements a) the 

reader b) the text c) fluent reading d) strategic reading. The reader has to interact with the text 

to process the information in it and read the text strategically to extract the relevant information 

from the text by reading the relevant parts of the text. 

All the above definitions explain reading in different aspects that include reading as a social 

process, as a linguistic process or as a cognitive process. The present study does not focus 
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on all the aspects of reading but considers only the cognitive and academic aspects of reading 

as the purpose of the study is to investigate the similarities and differences in the types of 

reading used by native and non-native academic readers while reading informative and non-

informative paragraphs in academic materials.  

Reading is a process during which the readers read academic texts with the conscious use of 

metacognitive strategies to be selective and make decisions about the parts of the texts to be 

focused on in accordance with the goals of the tasks. The difference between the processes 

and strategies is that the reading processes are a part of the normal operation of reading and 

various reading strategies are used to compensate for gaps in understanding by trying to make 

sense of the meaning of the texts (Anderson, 1995). 

Academic reading also entails a characteristic of academic readers to read multiple academic 

sources selectively and to switch the types of reading in accordance with the relevance of 

information in the texts and the purpose of the tasks. 

The next section presents a review of different reading models and discusses a reading model 

most appropriate for the present study. 

2.2.1 Models of reading 

Since the 1960s, two types of models emerged, named process models and componential 

models. The process model involves a number of chained activities that occur one after 

another or a number of activities that are not sequenced but involve processing. The process 

models include models of Gough (1972), Just and Carpenter (1980) and Rayner and Pollatsek 

(1989). Additionally, bottom up, top down and interactive models are also examples of process 

based models. 

Since the 1970s, the researches focused more on careful reading at the local level (reading 

slowly at the word and sentence level), however, careful reading at the global level (reading 

slowly across the sentences in a text to understand the main ideas in the text) and expeditious 

reading (reading a text quickly to get a gist of the text) were not investigated. Existing reading 
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models (Enright et al., 2000; Hoover and Tunmer, 1993; Perfetti, 1977; Rayner and Pollatsek, 

1989; Weir, 1993) focus more on careful reading and paid almost no attention to expeditious 

reading that explains the types of academic reading including skimming, scanning or search 

reading (Khalifa and Weir , 2009; Weir et al., 2008). This shows that these models fail to reflect 

the real life academic reading of university students as discussed in detail in Section 2.2.2. 

The reading model by Perfetti (1977) explained that reading comprehension is the result of 

language comprehension and decoding. The focus of this model is on decoding the words and 

sentences carefully and paid almost no attention to expeditious reading. 

Similarly, Hoover and Tunmer (1993) believed that comprehension aims at carefully extracting 

complete meanings from the text, unlike skimming that involves extracting main ideas or 

searching for specific information. Skimming refers to reading a text selectively to obtain the 

main ideas from the text. 

Another study by Rayner and Pollatsek (1989) presented the theory for careful reading and 

paid attention to a skillful reader's careful reading but gave very little attention to how the skilled 

readers process the texts expeditiously. 

Careful reading of the multiple texts is a pre-requisite at the undergraduate level for academic 

reading success (Abdi, 2013; Anmarkrud, Braten and Stromso, 2014; Katalayi and 

Sivasubramaniam, 2013; Krishnan, 2011; Moore, Morton and Price, 2010) but Cohen and 

Upton (2006), Hawkey (2006) and Weir et al. (2007) argued that careful reading alone is not 

sufficient for academic tasks at the undergraduate level. Weir, Yang and Jin (2000) and Weir 

et al. (2007) argued that both types of reading (careful and expeditious) are significant for 

undergraduates to complete their academic tasks in reading. 

A bottom up model of reading involves the reader to understand the individual units and words 

in a text and then gradually make connections between the words and the sentences to 

understand the overall text (Droop and Verhoeven, 2003; Jeon and Yamashita, 2014). A top 

down model of reading involves a reader's ability to understand the overall content based on 



18 
 

the hints in the text, readers' use of strategies and the readers' background knowledge 

(Alderson, 2000; Bernhardt, 2011; Grabe, 2009). Kintsch (2004) developed an interactive 

model of reading and it includes a combination of bottom up and top down approaches to be 

used by the reader to make meaning of a text.  

A bottom up process of reading is generally adopted by the second language learners who 

generally move from individual parts to the whole of the text while the top down process of 

reading is generally employed by the advanced speakers of the second language (Agullo and 

Fernandez, 2012).  

However, the top down and bottom up approaches cannot be used in isolation from each other 

as they are closely linked to each other. For example, in Gough's model (1972) of bottom up 

approach, the processes take place in a linear manner and the readers interpret the words and 

sentences in the text without making use of the background knowledge. The drawback of 

bottom up approaches is that they view the reader in isolation from the variables such as the 

background knowledge that may have an influence on the readers, while the top down 

approaches underestimate the role of decoding at the word and sentence level. Therefore, 

these models are not suitable for the present study as they do not focus on the types of reading 

done by the readers, whereas the present study intends to investigate the similarities and 

differences in the types of reading done by native and non-native academic readers. 

The componential model involves the description of the components involved in the reading 

process but does not explain the relationship between these components (Urquhart and Weir, 

1998). The relevant literature shows that there are a number of componential models based 

on the number of components they contain. According to Weir and Porter (1994), three types 

of componential models exist, named as 'unitary', 'multi-divisible' and 'bi-divisible' views of the 

nature of reading. 

The studies that support the unitary componential model include Spearitt (1972), Lunzer, Waite 

and Dolan (1979), Rosenshine (1980) and Carver (1992). Some of the examples of two 



19 
 

components or bi-divisible models of reading are the models presented by Perfetti (1977). This 

model explained that reading comprehension is the result of language Comprehension and 

decoding. Gough and Tunmer (1986) also presented a bi-divisible view of reading and argued 

that is reading is the result of decoding and comprehension (R=D*C). This model by Gough 

and Tunmer (1986) explained that the reading ability of a person can be estimated by 

evaluating one’s decoding and comprehension skills. 

Contrary to the bi-divisible models of reading, multidivisible componential models encompass 

multiple elements involved in reading. Some of the multidivisible componential models of 

reading include Davis's (1968) model, Coady's (1979) model and Bernhardt's (1991) model. 

The model by Coady (1979) considered reading as a product of background knowledge, 

proficiency in the language and conceptual ability. The model by Davis (1968) included the 

following elements in reading: recognising the meaning of words, making inferences, figuring 

out the techniques used by the author and finding the answers to the questions asked clearly 

in a text. 

A disadvantage of process models and many componential models of reading (Bernhardt, 

1991; Coady,1979; Fries, 1962; Gough and Tunmer,1986; Perfetti,1977) is that all of them 

focus on careful reading and disregard expeditious reading or other purposes of reading. 

These models also fail to reflect real life reading and the processing of information carried out 

by skilled readers (Rayner and Pollatsek,1989). 

The framework by Urquhart and Weir (1998) provided the difference between careful and 

expeditious reading at the local and the global level. Different metacognitive strategies are 

employed by the readers based on the purpose for reading. The framework by Urquhart and 

Weir (1998) was supported by Grabe (2002) who believed that the reading process also 

includes components of reading, the processes involved in reading and its purpose. 

The next section describes one of the componential models and its relevance to the present 

study. 
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2.2.1.1 Khalifa and Weir's model of reading (2009) 

The present study uses one of the componential models of reading named Khalifa and Weir's 

model of reading (2009). This model was based on the framework by Urquhart and Weir (1998) 

and explained the cognitive processes that help in reading based on the purposes or goals for 

reading. This model also shows various types of reading, which includes the use of different 

strategies by the readers to achieve comprehension. This model is relevant to the present 

study because it incorporates the types of reading and the metacognitive decisions made by 

the readers based on the goals of reading. The purpose of the present study is also to evaluate 

the similarities and differences in the types of reading used by native and non-native readers 

and the metacognitive decisions made by them while reading informative and non-informative 

paragraphs. 

Reading processes in Khalifa and Weir's model of reading 

Reading is a process of extracting information from a text, but this also includes 

comprehension of a text. This comprehension takes place through the skills and abilities of the 

readers as well as the processes used by them. According to Field (2004), there are two types 

of processes involved in reading: perceptual processes and conceptual processes. Perceptual 

processes include recognising word forms while the conceptual processes involve making 

sense of a decontextualised sentence by making it a part of the wider discourse. 

Figure 1 below shows the cognitive processing of Khalifa and Weir's model of reading (2009). 
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Figure 1: Level of processes in Khalifa and Weir's model of reading (2009) 

The theoretical basis for this study is provided by Khalifa and Weir’s model of reading (2009), 

also called the 'central processing core' (Khalifa and Weir, 2009, p.43). The processes in this 

model include word recognition that refers to recognising the form of a word or letter in a text 

with the standard orthographic forms of a specific language. Second is the lexical access and 
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it incorporates details on the class of a word and many possibilities in which a word can appear. 

The next comes syntactic parsing and 'it covers not only the word order but also word form 

and structural elements' (Khalifa and Weir, 2009, p.45). Establishing Propositional Meaning at 

the clause or the sentence level refers to 'a literal interpretation of what is on the page' (Khalifa 

and Weir, 2009, p.46). 

The higher level processes in the model include inference, which is the ability of a reader to 

understand the information in the text based on his own experiences and background 

knowledge. Building a mental model is a cognitive process during which a reader tries to 

comprehend a text by inferring as the new information has to be linked with what is already 

present in a text. This linkage helps to make a text meaningful and coherent (Khalifa and Weir, 

2009). Finally, the readers try to create a text level representation during which a competent 

reader identifies the ideas which are of primary importance in a text as well as those which are 

of secondary importance (Khalifa and Weir, 2009).  

The lower and higher level processes do not operate independently but are interactive as the 

higher level processes potentially influence the lower level processes. For example, a reader 

may identify or make guesses about the meaning of the word from the context.  

In the case of weak readers, most attention is given at the level of word decoding so the readers 

are left with little or no attention for higher level processes. In this study, university-level native 

and non-native English readers are recruited so it is reasonable to assume that they can 

employ lower level decoding processes automatically and can pay much more attention in 

employing their higher level processes including the metacognitive processes for a piece of 

text.  

The next section presents a review of the studies that had used Khalifa and Weir's model of 

reading. 
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2.2.1.2 Studies related to the processes presented in Khalifa and Weir's model of 

reading 

Because of the lack of focus on expeditious reading in the reading models (Bernhardt, 1991; 

Coady,1979; Fries, 1962, Gough and Tunmer,1986; Hoover and Tunmer, 1993; Perfetti, 1977; 

Rayner and Pollatsek, 1989), the studies on expeditious reading are limited. One of the studies 

that explored expeditious reading was carried out in a testing situation (Advanced English 

Reading Test) by Weir, Yang and Jin (2000), which investigated the numerous tasks performed 

by the test takers based on the purposes of reading. The results showed that the participants 

performed differently for the careful and expeditious reading and thus concluded that reading 

incorporates both types of reading, the careful and expeditious reading. 

Another study related to expeditious reading was conducted by Weir (1983) who used surveys 

to collect data and investigated the problems faced by L2 readers in tertiary education. The 

results showed that L2 readers face problems in reading the texts expeditiously. The findings 

of this study might be relevant for the present study and the results of this study will further 

explore how L2 readers are reading the academic texts expeditiously for their assignments. 

Dabiri et al. (2016) used Khalifa and Weir's model of reading in a recent study to investigate 

textual and inter-textual reading of a group of L2 undergraduates’ careful reading types. A 

careful reading test, questionnaires, interviews and verbal protocols were used to collect data 

from the students. This study concluded that the participants read carefully at the sentence 

and text level but failed to read the texts critically to evaluate the writer's point of view or to 

create links between the ideas or integrate the ideas present in different texts. Based on the 

results, it was found important to incorporate different processes into Khalifa and Weir's model 

that reflects the careful reading at the inter-textual level or the processes involved in the careful 

reading for integrating information and creating links between the ideas in multiple texts. 

 

Khalifa and Weir's model of reading was also used in testing studies (Katalayi and 

Sivasubramaniam, 2013; Krishnan, 2011). One of them is by Krishnan (2011) that evaluated 
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the item types in the IELTS reading test. Both these studies either used questionnaires or tests 

to collect data and the results showed that item types were not a true representative of the 

types of reading tested and did not test expeditious reading and rather the focus was more on 

careful reading at the local level. 

 

There are several elements that could be noted in the above-mentioned studies that used 

Khalifa and Weir's model of reading. Firstly, as the earlier reading models did not focus much 

on expeditious reading (see Section 2.2.1), the same was reflected in the tests that also were 

not a true representative of real life academic tasks as these tests also lacked focus on 

expeditious reading. Secondly, the above-mentioned studies either used surveys or 

questionnaires as a research method, which might not be reliable tools as more will be 

explained in Section 2.5. Thirdly, the studies by Dabiri et al. (2016) and Weir (1983) showed 

that the L2 readers faced problems with reading academic tasks (see further explanation in 

Section 2.3.3.2), so the results of this study will further validate or reject the findings from these 

studies as the present study helps to evaluate whether L2 academic readers are able to 

successfully switch the types of reading in accordance with the relevance of information in the 

texts. 

2.2.1.3 Types of Reading in Khalifa and Weir's model of reading 

Figure 2 below shows the Khalifa and Weir model of reading (2009) and the different types of 

reading carried out by the reader who is also the goal setter. His/her position is very important 

in terms of the reading activity, which will also have an influence on the cognitive processes in 

the 'central core of the model'.  
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 Figure 2 Types of Reading in Khalifa and Weir's model of reading (2009) 
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Central to this study is the notion that people vary the types of reading based on the task as 

well as the information in the texts. The types of reading are very clearly relevant to an 

understanding of behaviour in an academic reading context which entails a mixture of close 

and expeditious reading as explained below.  

Khalifa and Weir's model of reading (2009) discusses the types of reading which are the focus 

of this study. As mentioned previously, this model is based on the work by Urquhart and Weir 

(1998) which suggested that reading can be divided into two main types, 'careful' and 

'expeditious', and works at the local or the global level.  

Careful local reading 'involves processing at the decoding level until the basic meaning of a 

proposition is established' (Khalifa and Weir, 2009, p.59). This definition states that careful 

local reading involves reading carefully at the word and the sentence level.  

On the other hand, features of careful global reading are that: 

  The reader attempts to handle the majority of the information in the text; that the reader 

accepts the writer's organisation, including what the writer appears to consider to be important 

parts; and that the reader attempts to build a macro-structure on the basis of the majority of 

the information received (Khalifa and Weir ,2009, p.60).  

The definition of careful global reading shows that it involves reading closely so as to 

understand the important themes and information in the text and moves beyond the word level.  

Urquhart and Weir (1998, p.101) defined expeditious reading as 'how readers process texts 

quickly and selectively, i.e. expeditiously, to extract important information in line with intended 

purposes'. Thus, expeditious reading is the ability of a reader to quickly read parts of a text 

and understand relevant information associated with the pre-defined purpose.  

Skimming, search reading, and scanning come under expeditious reading (Weir, 2005). 

Skimming is a process in reading to get the summary or the main theme of a text (Urquhart 

and Weir, 1998; Weir, 2005).  
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According to Urquhart and Weir (1998, p.57): 

  In search reading, the reader is sampling the text, which can be words, topic sentences 

or important paragraphs, to extract information on a predetermined topic.  

It is different from skimming in a way that learners do not have to comprehend the whole of the 

text but certain specific information to meet their needs. Search reading also operates both at 

the local level (looking for information within a single sentence) or at the global level (looking 

for information across sentences). 

'Scanning involves reading selectively, to achieve very specific reading goals' (Khalifa and 

Weir, 2009, p.59). This information might include looking for a specific word, number or date, 

etc.  

The next section discusses the different types of reading presented by Rayner et al. (2012). 

2.2.1.4 Types of Reading by Rayner et al. (2012) 

 

An L1 study using eye tracking was conducted by Rayner et al. (2012) to study the types of 

reading done by L1 readers and 4 eye tracking measures were used in this study. They 

presented the results in the form of Table 1 shown below. 

The results in Table 1 show that as the information in the text becomes denser and relevant, 

fixation duration increases, saccade length decreases, the proportion of regressive 

movements increase and words per minute decrease. 
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Table 1 Eye tracking measures in the study by Rayner et al. (2012) 

Topic Fixation duration Saccade length Regressions (%) Words per 

minute 

Light Fiction 202 9.2 3 365 

Newspaper 

article 

209 8.3 6 321 

Mathematics 254 7.3 18 243 

Biology 264 6.8 18 233 

 

Fixation duration (time taken by the readers to process the words) increases with the density 

of information as the reader takes more time to process the information in the texts. Saccade 

length decreases because readers tend to read slower for the texts with more density and this 

allows him/her to make small frequent jumps. The proportion of regressive movements 

(number of times a reader goes back to read a text) also increases for the texts with relevant 

information as a reader reads it slowly and frequently goes back to the text to understand and 

process the information in the texts. Words read per minute decrease for relevant text because 

a reader tries to read it slowly and carefully and this results in the reduction in the reading rate 

or words read per minute. 

The present study uses Khalifa and Weir’s model of reading (2009) as a framework to map the 

physical evidence from the eye tracking data on to the types of reading mentioned in the model. 

Secondly, the eye tracking measures were used by Rayner et al. (2012) to study the L1 reading 

types in terms of how the types of reading vary with the density of information in the texts. The 

present study investigates the types of reading but in a slightly different context and tries to 

evaluate the types of reading of the participants on informative and non-informative paragraphs 

in the academic texts. This study uses three of the same eye tracking measures used in the 

study by Rayner et al. (2012) and studies types of reading in an L2 academic context. 
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The next section discusses academic reading and different definitions of academic reading 

provided by the different researchers. 

2.2.2 Academic reading 

Reading is done for different purposes as said by Adler (1940, p.28) that 'there would appear 

to be several types of reading: for information, for entertainment, for understanding'. Reading 

can include pleasure reading of different novels, storybooks, etc. while, on the other hand, 

reading can also be done for understanding and extracting relevant information, which is also 

called academic reading.  

The mastery over the academic skills, which include reading, writing, listening, and speaking 

play a significant role in the success of the students in university life (Tinto, 1993). The ability 

to read academic texts is equally important for native and non-native English readers. This 

ability includes basic skills for reading academic texts as well as analysing them to consider 

the different opinions of the author (Levine, Ferenz and Reves, 2000).  

Hudson (1996) mentioned four reading skills as significant in an academic context and these 

include (a) word and sentence recognition (b) metacognitive strategies (c) the purpose for 

reading (d) context. This again supports the assertions made in Section 2.2.1.3 and Section 

2.2.1.4 that academic reading involves processing the information in the text by using the 

metacognitive strategies based on the goals for reading and the context of the task and the 

text. 

Jordan (1997) categorised academic reading into two types. (a) the academic reading 

generally results in writing tasks like assignments or dissertations. These writing tasks are an 

important part of the assessments at the university level, and (b) there is always a purpose for 

academic reading and this purpose is significant to all kinds of academic reading. These 

purposes might include completing a writing assignment or to understand an author's view on 

a certain topic. The students use a number of metacognitive strategies to process the 
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information, make sense of it and achieve the purpose of the reading task, and this type of 

academic reading is the focus of the present study. 

Academic reading requires the students to be selective so that they are able to choose through 

a certain amount of irrelevant information (Stahl et al.,1996).  An academic text might contain 

informative and non-informative parts. In this study, informative refer to the paragraphs in the 

texts that are informative to the writing task and contain information beneficial for the task. 

Non-informative refers to the paragraphs in the texts that are non-informative to the task and 

contain information not useful for the task. 

 

The next section discusses different purposes for which academic reading is done. 

A number of scholars (Enright et al., 2000; Goldman,1997; Perfetti, 1997) argued that 

academic reading is done for four different purposes including (i) reading for the purpose of 

comprehension ii) reading to learn iii) reading to search for specific information iv) reading for 

the purpose of integrating information across different sources. Two more reasons for 

academic reading are given by Grabe (2009) as i) quick reading for the purpose of gaining gist 

of the text ii) reading for analysis and criticism.  

Reading to find important information or search reading is the major type of academic reading 

and is carried out to find specific information in the text by either skimming or scanning (see 

section 2.2.1.3). Reading for comprehension means achieving comprehension of the main 

ideas in the text and reading to learn means constructing a text by making links between the 

main ideas and sub-ideas. Reading to integrate information is complex in nature and is 

considered important in an academic context. 

A similar view of academic reading was given by Huckin and Flower (1990) as an extensive 

and intensive reading of texts that are discipline-specific, careful analysis of the writer's 

intentions and careful synthesis of material from a number of sources (Carrell and Carson, 

1997). According to the above-mentioned definition, academic reading is not just general 
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reading but in-depth reading involving engagement between a reader, a text as well as the 

knowledge of the reader. All these factors contribute to understanding the text including the 

author's point of view in the text as well as his/her biases.  

The above definition by Carrell and Carson (1997) demonstrated the type of academic reading 

that is done for completing assignments at the university level as the reader has to go through 

different books and articles to collect relevant material to complete the assigned task. This is 

the type of academic reading that is the focus of this study and it holds significance as the 

assignments at the university level help to evaluate the understanding of the readers about the 

module that is being taught at the university and good academic reading skills are necessary 

for academic writing (Trzeciak and Mackay,1994). 

The next section discusses the differences between L1 and L2 academic reading. 

2.3 L1 and L2 reading 

Grabe and Stoller (2002) argued that there are some common features between L1 and L2 

academic reading, but the significant differences are linguistic processes as well as the social, 

cultural and institutional differences. These differences are discussed in detail below: 

2.3.1 Cultural differences 

There are cultural differences between native English-speaking countries like Britain, America, 

Canada, etc, and the countries like Pakistan, India, Bangladesh, etc. where English is used as 

a second language. These native English-speaking countries would be referred to as western 

countries and countries like Pakistan and India, where English is used as a second language, 

would be called non-western countries in this study. The cultural differences seem to have an 

impact on the system of education in these countries. There are several aspects that contribute 

to these differences, which are summarised in Table 2 below. 

According to Table 2, in L1 countries, communication is direct and explicit. Hammond and Gao 

(2002, p. 228) described this type of learning as 'holistic, interactive, cooperative and 

diversified, emphasising critical thinking, real time evaluation, hands on experience and overall 
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education quality'. Knowledge is generated through interaction between peers as well as 

through interaction between teachers and students, instead of being passively absorbed like 

in non-western countries. 

Table 2 Differences in the education system of western and non-western countries 

                   Western countries                   Non- western countries 

Communication is direct (Hammond and 

Gao, 2002) 

Indirect communication 

Deep learning (Biggs, 1996) Surface learning (Biggs, 1996) 

Critical thinking and problem solving 

(Greenholz, 2003; Pratt, 1992) 

Rote learning and memorisation (Hammond 

and Gao, 2002) 

Knowledge attained through interaction 

with peers and teachers (Hammond and 

Gao, 2002) 

Knowledge attained passively (Hammond 

and Gao, 2002) 

 

According to a number of studies (Greenholz, 2003; Pratt, 1992), education in the west is 

Socratic, which means questioning and evaluation is involved in knowledge generation, skills 

involving critical thinking and problem solving are significant and Biggs (1996) considered this 

approach as deep learning. Based on this mode of education, the native students in British 

tradition are expected to critically analyse texts and differentiate between relevant and 

irrelevant information while reading the academic materials. 

The students in the UK universities are given a reading list and they are expected to be 

selective in their reading based on the task (The University of Edinburgh, 2019). Students have 

to make decisions about which parts of the text are important to be focused on in relation to 

the task (Fairbairn and Fairbairn, 2001). It is also important for the students to choose the right 

texts in accordance with the task and not waste their time on irrelevant stuff (University of 

Reading, 2019). 
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According to Beeby (1996), the mode of education in non-western countries includes a rigid 

syllabus and a set of textbooks. There are formal examinations that involve testing of 

knowledge, but critical thinking is largely ignored (see Table 2). The students are expected to 

base their reading strictly on the textbooks in their syllabus to succeed in their exams (Chishti 

et al., 2011; Ghazi et al., 2010; Govt. of Pakistan, 1978, p.16; Govt. of Pakistan, 1990, p.23). 

Non-western education involves repetition, rote learning and memorisation as described by 

Hammond and Gao (2002) and they explained the education system in the Chinese context, 

but this could also be applied to a non-western context. This approach is regarded as a 

conservative method of learning (Ballard and Clanchy,1991) and Biggs (1996) labeled this 

approach as surface learning. 

The schools in developing or non-western countries focus on rote learning and memorisation 

and “reading is regarded as an ‘add on’, to pass the time when all the important work has been 

done” (Pretorius and Mampuru, 2007, p. 55-56). This implies that reading might not be 

considered an important skill in non-western countries and the students are not used to reading 

a text critically and selectively to understand the underlying message of the text. 

 

The mode of learning in non-western countries is generally through lectures as Ladd and Ruby 

(1999) discovered that the international students found lectures as an efficient method of 

learning from their home countries and suggested to have direct contact with the themes and 

topics connected to their studies. These international students consider the academic writing 

tasks to be a reproduction of the materials they read, instead of critically analysing the texts 

and making links between the ideas in the texts. As they consider the available reading 

materials to be important and relevant, so generally they read everything. 
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Hussein (1986) discovered that the international students preferred to be taught in the 

university solely through listening, instead of class participation and discussion. As the 

students are not used to critiquing or arguing, they do the same in their academic tasks and 

read everything that is available to them for their academic tasks. 

Based on the differences in the modes of education in western and non-western countries, it 

is anticipated that non-native readers lack academic reading skills and would not be able to do 

the selective reading and switch the types of reading with the relevance of information in the 

texts. 

The next section discusses linguistic differences between L1 and L2 reading. 

2.3.2 Linguistic differences 

Koda (2005) argued that L1 is different from L2 in a way that L2 involves cross-linguistic 

processing of more than one language. Alderson et al. (2015, p.68) also argued that evaluation 

of the reading ability in L1 is a complicated process but L2 'is even more complicated because 

it involves not only the ability to read but also the knowledge of and the ability to use the second 

or foreign language'. This shows that L2 processes used specifically for reading in a second 

language make it different from L1 reading. 

L2 readers face a number of problems while using English as a second language. These 

problems might include limitations of the knowledge of the language, expertise in operating the 

skill and the ability to use strategies to deal with the language (Field, 2004).  

Secondly, L2 readers might not fully understand L2 texts and use different strategies to cope 

with the comprehension of a text (Cohen,1997; Faerch and Kasper, 1983; Grenfell and 

Macaro, 2007). As mentioned earlier, the difference between the processes and strategies is 

that the reading processes are a part of the normal operation of reading and various reading 

strategies are used to compensate for gaps in understanding (Anderson, 1995).  
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The L2 readers use many compensatory strategies to deal with the text in case of reading 

difficulties with the text, as explained by the Interactive Compensatory Model (Stanovich, 

1980). According to this model, the inexperienced readers might revert to the use of higher 

level processes to compensate for their weaknesses with lower level processes. For example, 

using clues from the context to understand the meaning of a word in a text is a type of 

compensatory strategy. The use of compensatory strategies decreases over time as L2 

readers learn more language, especially the vocabulary. As the perceptual processes become 

more and more automatic, the readers become more expert. In this study, importance should 

be given to the fact that the L2 readers might make use of the compensatory strategies, if 

unable to comprehend the text fully.  

Grabe (2009, p. 220) explained a skilled L2 reader as 'strategic' as he/she 'automatically and 

routinely applies a combination of effective and appropriate strategies depending on reader 

goals, reading tasks, and strategic processing abilities'. Moreover, he is 'aware of his or her 

comprehension effectiveness in relation to reading goals and applies sets of strategies 

appropriately to enhance comprehension of difficult texts'. 

Based on the linguistic differences, it is expected that there would be differences in the types 

of reading done by native and non-native readers, as English being their second language 

would have an impact on the types of reading used by non-native readers. 

There also exist linguistic differences between L1 and L2 reading in terms of reading fluency 

and the reading rate and this is discussed in the next section. 

2.3.2.1 Reading fluency and the reading rate 

Reading fluency is the speed at which readers read, process and comprehend a text and is 

defined as 'the ability to read text rapidly, smoothly, effortlessly and automatically with little 

attention to the mechanics of reading as decoding' (Meyer, 1999, p.284). 
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The ability to read a text fluently is an important element of reading as it describes the ability 

of a reader to construct the meaning of the text. As Adams (1994, p.844) described, 'speed 

and fluency are not an outgrowth of skillful reading; they are necessary for it happening'. 

A number of studies (Favreau, Komoda, & Segalowitz,1980; Favreau and Segalowitz,1983; 

Fraser, 2004; Gollan et al., 2011; Haynes and Carr, 1990) showed that there is a difference in 

the reading rates of L1 and L2 readers. All these studies show that L2 readers read slower 

than L1 readers. 

The study by Haynes and Carr (1990) compared the reading rates of L1 readers with 

intermediate to advanced level Chinese students at the university level and the results reported 

that L2 readers read 60 percent slower than L1 readers. 

Similarly, Fraser (2004) conducted a study to compare the reading rates in L1 and L2. The 

participants of the study were L1 speakers of Mandarin and their performance was compared 

on five reading tasks including skimming, scanning, normal reading, learning and memorising. 

The results showed that the difference between L1 and L2 reading rates persisted across the 

reading tasks and the two groups were 32 percent slower in English than in Chinese. 

Likewise, the studies by Favreau, Komoda, & Segalowitz (1980) and Favreau and Segalowitz 

(1983) compared the reading rates of advanced level English and French students and the 

results showed that L2 reading rates were 30% to 40% less than L1 reading rates. 

There are many factors that have an influence on the reading rates and one of them is the 

reading experience. Reading experience in an L2 community plays a significant role in 

increasing the reading rates of L2 readers (Chang and Millet, 2017; Favreau and Segalowitz, 

1982). The study by Favreau and Segalowitz (1982) showed that French L1 readers (who are 

advanced level English readers) read in their L2 English at a reading rate of 275 words per 

minute, which is equivalent to a native speaker's reading rate. The study proved that their 

schooling in an L2 institute improves their reading speed in the L2 language. 
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Based on the linguistic differences, it is anticipated that L1 English readers would be able to 

read at a faster rate than L2 readers, as English is the second language for L2 readers. The 

reading rate is also important in this study as this factor will help to understand the types of 

reading adopted by the participants while reading informative and non-informative paragraphs. 

The reading rates also vary with the purpose of reading or the given task and this is discussed 

in the next section. 

The relationship between the reading rate and the task 

Grabe (1991) explained the reading skill of a reader as related to the type of reading or the 

purpose of reading. Readers approach a text depending on the purpose or the goals of reading. 

These goals have an influence on the way information is dealt with in a text. 

A number of studies (Carver, 1990; Rayner, 1998; Taylor, 1965) tried to find out the relation 

between the reading rate and the type of reading task. They concluded that the reading rate 

of L1 readers is 280-300wpm when they read the texts that are easily comprehensible. 

According to Carver (1990), the L1 reading rate is 200 wpm when the text is difficult, and the 

reader has to make use of the information in the text and remember it. It takes 260-300 wpm 

for a university student to read the information in the text carefully and to make connections 

between the ideas in a text. According to Carver (1992), in cases where university students 

have to report the accurate details of the text, the memorizing processes operate at 138 words 

per minute or even low. This shows that the reading rate is also dependent upon the 

information in the text and the purpose of reading. The text that is denser in ideas and has 

unfamiliar content is read more slowly. 

Scanning or search reading is the quickest form of reading and a university student can read 

600 wpm. Skimming is also quick, and a reader can read 450 wpm during which a reader 

quickly reads the text to get a gist of it (Carver, 1990). 
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Nation (2009, pp.131-144) stated that the slow silent reading rate for a skilled reader is 250 

words per minute and the reading rate for skimming is 500 words per minute. Fry (1963) stated 

that the reading rate of skilled readers is 350 words per minute, the reading rate of average 

readers is 250 words per minute and for slow readers, it is 150 words per minute. Some L2 

studies found that L2 readers perform below the figures for words per minute given by Carver 

(1990) and Rayner (1998).  

Pynte (1996) and Rayner and Pollatsek (1989) argued that the decisions on the part of the 

readers about the parts of the text to read slowly or skip reflects their cognitive processing. 

Although there are differences between L1 and L2 reading, successful L1 and L2 readers are 

those who consciously or unconsciously use both top down and bottom up approaches (see 

Section 2.2.1) for effective comprehension. Goodman (1996) and Smith (1986) argued that 

reading is a continuous process during which readers read the text, select the information, 

make predictions where required, use their background knowledge, make inferences and so 

on for successful comprehension of a text. 

The relationship between the reading rate and the task is important in the present study as the 

findings of this study will help to understand if the native and non-native readers vary the 

academic reading rates in accordance with the paragraphs bearing relevant information and 

those that do not contain any relevant information for the task. 

The next section discusses the academic literacy skills of L1 and L2 readers. 

2.3.3 Academic literacy skills 

Academic literacy skills are an array of skills that are acquired by the students from the school 

years to deal with the information in the academic texts, in terms of either reading or writing 

assignments. The academic literacy skills of L1 readers and L2 readers are discussed 

individually below. 
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2.3.3.1 Academic literacy skills of L1 readers 

In general, the mode of education in western countries enables L1 readers to acquire 

necessary skills to be successful in their academic tasks (see Section 2.3.1) but there were 

studies that showed that there might be different reasons due to which L1 readers might not 

possess the necessary academic literacy skills at the university level and these reasons 

included: 

a) Low performance of L1 readers in high schools 

Based on the research from the U.S. and Canadian contexts, L1 undergraduate students may 

not be fully prepared for academic reading in their high school years (Adams, 2011; 

Department of Education, 2014; Greenholz, 2003; Hanushek, Peterson and Woessman, 2014; 

Kamil et al., 2008; Pratt, 1992). There are studies that supported this view and showed that 

high school and college L1 readers lack the literacy skills that are important to understand the 

complex texts, make links between the ideas in the multiple texts and make sense of and 

extract information from academic materials (Irvin, Buehl, & Klemp, 2003A; Ippolito, Steele, & 

Samson, 2008). 

 

Research in America shows that many students from high schools are not ready to accept the 

challenges at the university level. According to the reports of the National Centre for 

Educational Statistics (2011, 2013) and the National Assessment of Educational Progress 

(2007 & 2009) more than half of the grade 12 students constantly struggle with literacy tasks. 

Periodic national assessments of reading indicate that the majority of L1 learners in grade 12 

have attained inadequate literacy skills (National Centre for Education Statistics, 2007). 

 

In an American context, the inadequacy in the academic skills of L1 readers is also discovered 

in a study by Young and Ley (2002) that concluded that every year students enter into the 

universities with inadequate literacy skills that are required for success at the university level. 

Many students have to take remedial reading courses at the university level to train them for 
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reading academic materials proficiently (Blerkom and Blerkom, 2004; Nist and Simpson, 

2000).  

According to the National Audit Office (NAO, 2002), most of the students in the United Kingdom 

are not adequately prepared for the independent learning required at the university level. 

 

b) Inappropriate use of academic materials in high schools 

In the American context, Williamson (2008) shed light on the reading difficulties of the college 

students and stated that there is a huge gap between the complexity of texts used in high 

school and at the college level. This suggests that students who attend universities are not 

prepared to be skilled readers and might not be able to distinguish between an informative and 

non-informative piece of texts. Williamson, Fitzgerald & Stenner (2014) highlighted that if the 

university students are expected to read, make links between the ideas in texts as well as 

critically analyse the texts, then the types of texts exposed to students at high school and 

university level should be carefully considered. 

 

Lowe and Cook (2003) conducted a study on the first-year students in the United Kingdom and 

found that some of the students faced problem in adjusting for their university level studies and 

one of the reasons was that there was a significant increase in amount and complexity of the 

academic content given to them for their tasks. 

 

c) Under trained secondary school teachers 

According to Greenleaf et al. (2001), secondary school teachers in America might not be 

prepared to identify and address the reading difficulties of the students. Even when the 

teachers are trained to implement the instruction for strategy use, they might not implement 

the procedures that are important and recommended with full devotion and enthusiasm 

(Almasi, 2003; Brown and Coy-Ogan, 1993; Cantrell et al., 2010; Duffy, 1993; Pressley et 

al.,1992). This implies that steps should be taken for teacher training in primary and secondary 
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schools and they should also be motivated to implement the procedures required for strategy 

use by the students. 

d) Lack of appropriate use of metacognitive strategies in L1 reading 

Metacognition has been identified as a key factor in the academic success (Winne and Nesbit, 

2010), but a study was conducted in America that showed that lack of appropriate strategy use 

was the factor that contributed to the lack of literacy skills of young L1 readers (Ivey and Baker, 

2004). Reading tasks can be accomplished successfully when the readers use the right 

reading strategies (Cantrell and Carter, 2009; Singhal, 2001) This implies that explicit 

instructions about the use of strategies can help students to implement the right strategies at 

the right time and this was previously proved through studies (Paris and Winograd, 1990; 

Pressley, 2006). 

2.3.3.2 Academic literacy skills of L2 readers 

 

It is important for university level students to equip themselves with advanced literacy skills so 

that they can engage themselves in their academic assignments. One such academic skill is 

reading the academic sources and choosing the materials appropriate for the academic writing 

tasks. This further involves not only the knowledge of what type of academic sources to read 

but also the identification of relevant materials in the academic sources (see Section 2.2.2). 

In non-western countries, the emphasis is not on critical reasoning skills and the students from 

these countries might lack appropriate reading skills for study at the university level (Paxton, 

1998). This lack of appropriate reading skills might be due to a general trend followed in these 

countries of recycling information due to which the academic readers are used to reading 

everything in the given texts, without any knowledge of skipping or skim reading the irrelevant 

materials. 

Bernhardt (2005) argued that background knowledge and educational experience are the 

dominant factors empowering L2 readers when they arrive at an international university. These 

factors have an impact on L2 readers' skills in an international university as they bring with 
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them the values of their own culture and surroundings that always helped them to succeed in 

their academic careers. 

Fraser (2004) argued that the other major problem with L2 readers is that they read slowly, 

and this is the main challenge for them in university settings. The university environment 

requires the students to evaluate the materials related to their assigned task and this turns out 

to be quite time consuming task for them. 

Reading is an interactive activity that involves established connections between the 

perspectives of the members of the academic community (Brandt, 2011). Perspectives play 

an important role in reading and are defined as ‘sets of assumptions, beliefs, values, and ways 

of doing things’ (Lankshear and Knobel, 2006, p.31). When the readers are engaged in a 

reading process, they consciously or subconsciously employ these perspectives in their 

reading activity (Janzen and Shaffer, 2008). 

There are two problems of perspective. Firstly, the norms of the new community are not always 

visible as 'literacy practices are almost always interwoven with the wider social practices, 

values and beliefs' (Gee and Handford, 2014, p. 374). These values are deeply rooted in the 

academic community and appear invisible. Casanave (2002) argued that learning to write 

(based on reading) in a western university is difficult and a mind-baffling task. 

The second problem of perspective is that L2 readers bring with them the norms of their own 

society and this has an influence on their reading. They are influenced by their beliefs about 

the reading process and the types of reading that enabled them to be successful in their 

previous studies (Grabe and Stoller, 2011). 

The problems explained above are also supported by Grabe (1991, p.389), who also explained 

the problems faced by first year undergraduate L2 readers as he writes that '…the social 

context of students’ uses of reading in their first languages and their access to texts may have 

a profound effect on their abilities to develop academic reading skills in English'. The L2 
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undergraduate readers are new in the university settings and bring with them their cultural 

values, which influences their academic reading skills.  

Researchers have demonstrated that L2 readers do face problems in understanding the norms 

of the new community (Bacha, 2010; Casanave, 2002; Flower et al., 1990; Gee, 1996; 

Newman, 2001). There are also a number of studies (Connor, Nagelhout and Rozycki , 2008; 

Flower et al., 1990; Kaplan, 2005; Kuzborska, 2015) that found that L2 learners face problems 

in a new academic community as they are not able to meet the academic demands and there 

is a conflict between the challenges of the new academic community and their perspectives.L2 

readers have a different perception of how a text should be read and interpreted, which is 

completely different from the expectations of the new academic community. 

There was a study by Kuzborska (2015) on postgraduate international students to investigate 

how perspectives had an influence on their academic reading. The data were collected through 

retrospective interviews based on the diaries of the students about their reading activity each 

week. Initially, students considered summarising the text as an important skill requisite for 

reading as they assumed that they had to focus just on the content described in the texts and 

the reason for focusing on the summary was that students were more into reproducing the 

learned materials, instead of critically evaluating them. 

The above discussion suggests that L2 readers are likely to face difficulties in their academic 

reading at an international university. The L1 readers might also face the same difficulties due 

to the various reasons discussed above and the same is investigated with the help of the 

present study. The study helps to evaluate how similar or different L2 readers are from L1 

readers in adjusting the types of reading in accordance with the relevance of information in the 

academic texts, the types of reading used by them as well as the reasons reported by them 

for using a specific type of reading. 

The next section discusses the research on the academic literacy skills of L1 and L2 readers. 
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There are mixed studies about the academic performance of both natives and non-natives at 

the university level. There was a study (Zeegers, 2004) that showed that the native students 

in the first year of the study performed better than the international students. On the other 

hand, Andrade (2006) argued that international students are better at critical thinking than 

native students.  

On the other hand, there are studies that showed that non-natives performed better than native 

students in their academic activities. There was a study by Zhao, Kuh and Carini (2005) that 

compared the educational activities (read, write and engage in academic activities) of 

international first year students, senior students and native students. The results showed that 

the first year non-native undergraduates were better than native students in their academic 

activities. Non-native students in the later years did not differ from native students in their 

academic engagement. The reason for the non-natives to perform better than natives in the 

first year might be that international students devote more effort to academic study in the first 

year due to a new country, new culture and new academic environment and this stress leads 

them to work harder and results in better academic performance than the natives.  

 

Based on the above discussion, it can be said that there are significant differences between 

L1 and L2 reading because of various reasons, some of which included: linguistic differences 

due to a second language barrier, cultural differences, etc. 

The next section discusses different reading strategies and specifically metacognitive 

strategies that are the focus of the present study as it involves metacognitive decisions on the 

part of the first year undergraduates to vary the types of reading with the relevance of 

information in the academic texts. 
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2.4 Reading strategies 

 

Oxford (1990. p.8) defined reading strategies as 'specific actions taken by the learner to make 

learning easier, faster, more enjoyable, more self-directed, more effective and more 

transferable to new situations'. Reading strategies are useful in academic reading as these are 

the techniques used by the readers for their academic tasks (Mokhtari and Sheorey, 2002). 

 

Anderson (2014, p. 173) has defined strategies as 'the conscious actions that learners take to 

improve their language learning…. Because strategies are conscious, there is the active 

involvement of the L2 learner in their selection and use'. According to Purpura (2014), 

strategies are thoughts used by readers to make adjustments in learning and use of a second 

language. 

 

Sometimes the term skill and strategy are used interchangeably but there is a difference 

between these two terms (Afflerbach, Pearson & Paris, 2008). Reading skills are 'automatic 

actions that result in the decoding and comprehending of texts with speed, efficiency and 

fluency, usually without the reader’s awareness of the components or controls involved, 

whereas reading strategies are 'deliberate, goal-directed attempts to control and modify the 

reader’s efforts to decode texts, understand words and construct meaning out of texts' (p.15) 

There are three differences between skills and strategies, as described by Urquhart and Weir 

(2014). These include (a) strategies are reader-oriented and skills are text-oriented (b) 

strategies involve conscious decisions and skills are used unconsciously (c) strategies are 

deliberately employed to solve a problem and thus involve conscious decisions while reading 

while skills are automatic. 
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Purpura (2014) divided reading strategies into four types. These include (a) cognitive 

strategies that relate to the behaviours used by readers to comprehend and use new 

information such as making inferences by guessing meanings from the context (b) 

metacognitive strategies refer to reading behaviours used to regulate and monitor reading and 

language use (c) social strategies are behaviours that strengthen positive relationships. 

(d)affective strategies include behaviours that enable the readers to establish and regulate 

their beliefs while language learning and its use. The focus of the present study is on 

metacognitive strategies used by the first year undergraduates that would enable them to 

switch the types of reading while reading informative and non-informative paragraphs. 

2.4.1 Elements of Metacognition 

 

The term 'cognitive' has been used frequently so far to describe both metacognitive and 

cognitive processes but generally, the processes that are being studied here are mainly 

metacognitive because they relate to the ways readers control and direct the types of reading 

in accordance with the goals as well as information in the texts. The types of reading mentioned 

above are controlled meta-cognitively by the participants as they have to adjust the reading 

types in accordance with the goals of the task as well as the information in the texts.  

The term metacognition was first introduced by Flavell (1976, p. 232) who defined it as 'one's 

knowledge concerning one's own cognitive processes and outcomes, or anything related to 

them'. This shows that metacognition is the ability of a reader to use background knowledge 

and his/her experiences to understand when and where specific strategies or approaches 

should be used.  

The elements of metacognition include metacognitive knowledge and metacognitive regulation 

(Schneider and Lockl, 2002). In a reading context, one form of metacognitive knowledge is the 

understanding or the knowledge of the readers to control the types of reading done by them in 

accordance with the relevance of information in academic texts. Metacognitive regulation in a 

reading context relates to the ability to put a knowledge of processes into effect.  
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Metacognitive reading strategies are used by the readers to monitor, regulate and direct their 

learning. According to Phakiti (2003, p. 30), these strategies are: 

  '…deliberate mental behaviours for directing and controlling the cognitive strategy 

processing for successful performance. They are conceived as higher order executive 

processing that provides a cognitive management function in language use and other cognitive 

activities.' 

Pressley (2002) explained the traits of a skilled reader by grouping metacognitive reading 

strategies as getting started for reading, constructing meaning from reading and self-reflection 

on reading. During the phase of getting started for reading, a reader understands the goals of 

the task, skims through the text to understand the structure of the text and also activates 

background knowledge.  During the phase of meaning construction, a reader reads selectively, 

identifies the relevant information, makes predictions, tries to make links between the ideas to 

create coherence in their reading. During the final phase, a reader tries to use different 

strategies to understand the text in relation to the task. The focus of this study is on the abilities 

of a reader to do selective reading and identify the relevant parts in the academic materials 

and also to use appropriate strategies relevant to the task. 

Both L1 and L2 readers resort to the use of metacognitive strategies in an academic context. 

The significance of the use of metacognitive reading strategies in academic reading was 

proved through a number of studies (Kang, 2014; Zhang and Seepho, 2013) 

The study by Zhang and Seepho (2013) evaluated the impact of metacognitive strategies on 

academic reading and the results showed that metacognitive strategies had a positive 

influence on academic reading. 

Another study was by Kang (2014) that compared online reading strategies and 

comprehension patterns in L1 and L2 reading.  The results showed that L1 readers read faster 

than L2 readers but the results on the comprehension tests were the same. This study 
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concluded that metacognitive reading strategies of a reader play an important role in the online 

reading of academic materials. 

Malcolm (2009) argued that L2 readers considered the use of metacognitive strategies as 

important for academic reading. Lau and Chan (2007) argued that L2 readers make use of 

metacognitive strategies in the academic tasks if they failed to understand the text and the 

instructions given to them. 

In the present study, the metacognitive reading strategies hold importance as the ability to use 

different types of reading and be selective during academic reading includes metacognitive 

decisions on the part of both L1 and L2 readers. The selective attention as a metacognitive 

skill is discussed in the next section. 

2.4.2 Selective attention as a metacognitive skill 

 

Selective attention is a metacognitive skill as the readers make decisions about selectively 

processing a text based on its importance and relevance. There was a study by Shebilske and 

Fisher (1983) that used eye tracking to evaluate the selective attention of L1 readers. The 

results of the study showed that the L1 readers scanned the relevant information more slowly 

than the irrelevant information. 

A number of studies (Hyona, Lorch & Kaakinen, 2002; Hyona, Lorch, & Rinck, 2003; Hyona & 

Nurminen, 2006) investigated the selective attention of L1 readers while reading expository 

texts to finish a task based on the summary. The results showed that although a small 

population of the readers focused on headings, topic sentences and conclusions, these 

readers were the ones who were successful at the summary task. So, this showed that these 

students tried to extract the relevant materials from the texts by focusing more on headings, 

sentences related to the task and the end. 

The selective attention of a reader is also dependent on the goals for reading as proved 

through a study by Kaakinen and Hyona (2007), who analysed the impact of a task on the 
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reader's selective attention using eye tracking. There was a contrast in the types of reading of 

the readers with a specific goal than those who had no goal to achieve. The readers with a 

specific goal to achieve fixated more on the relevant information and skipped over irrelevant 

information while the other group did not do so. This study showed the importance of 

metacognitive skills and how they are related to the goal or purpose of the task. 

As explained in Section 2.4.1, academic reading involves both metacognitive knowledge and 

metacognitive regulation on the part of the students. Metacognitive knowledge is partly the 

knowledge of the readers to target information in the academic materials and metacognitive 

regulation tells them how to use this information effectively. 

The frequent use of metacognitive strategies is also associated with the successful 

comprehension of texts in L1 and L2 reading as discussed in the next section. 

2.4.3 Role of metacognitive reading strategies on comprehension 

One of the most important academic skills for L2 readers is to gain an understanding of the 

academic materials (Dreyer and Nel, 2003). The reading comprehension of the academic 

materials in a university is more complex than other kinds of reading. Effective comprehension 

can be achieved if the readers are able to consciously control their understanding, that is 

'metacognitive awareness' (Urquhart and Weir, 1998, p.226). 

In L1 and L2 reading, proficient readers use more strategies than non-proficient readers and 

such readers also have knowledge of when to use the metacognitive strategies and this helps 

them to achieve comprehension (Baker and Brown, 1984; Garner, 1987; Maarof and Yaacob, 

2011; Pressley and Afflerbach, 1995). 

In L1 research in reading, Baker and Brown (1984) investigated the factors that had an impact 

on the link between the metacognitive reading strategies and effective comprehension. These 

factors included metacognitive awareness and regulation as explained in Section 2.4.1. 
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The importance of metacognitive awareness in L2 reading comprehension was recognised in 

several studies (Barnett, 1988; Gelderen et al., 2003; Malcolm, 2009; Nergis, 2013; Sheorey 

and Mokhtari, 2001). The use of metacognitive strategies is beneficial for comprehension as 

these strategies help the readers to monitor their reading processes and adjust their strategies 

accordingly (Sheorey and Mokhtari, 2001; Wu, 2008). 

A study was conducted by Nergis (2013) to evaluate the impact of the use of metacognitive 

reading strategies on the reading comprehension of L2 readers and it was found that effective 

use of metacognitive strategies enabled successful comprehension of academic texts. 

Another study was carried out by Tercanlioglu (2004) to evaluate the use of strategies by 

postgraduates in academic reading and the findings showed that L2 readers faced more 

difficulties than L1 readers in the strategy use as L1 readers used more metacognitive 

strategies and L2 readers were involved into processing the information. 

The successful comprehension by the students is also dependent upon the goals for reading. 

Guthrie et al. (1999) also argued that goals for reading are very important as it helps the 

readers to process the information in the texts effectively and regulates their reading 

behaviour. These goals also help the readers to use appropriate metacognitive strategies to 

achieve their desired goals. 

The use of strategies by the readers change in accordance with the task and purpose of 

reading (Braten and Samuelstuen, 2004; Linderholm and Van den Broek, 2002; Narvaez, Van 

den Broek and Ruiz, 1999; Van den Broek et al., 2001). One of the studies in this aspect was 

done by Taraban, Rynearson and Kerr (2000) who concluded that reading goals enabled the 

readers to use appropriate strategies and the use of these strategies helped in better reading 

and comprehension. 

The next section discusses the studies that compared strategy use in L1 and L2 reading. 
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2.4.4 Studies comparing strategy use in L1 and L2 reading 

Several studies (Lin and Yu Yu, 2015; Mokhtari and Reichard, 2004; Sheorey and Mokhtari, 

2001; Tercanlioglu, 2004) were conducted comparing the native and non-native English 

readers in terms of their use of the academic reading strategies. The findings of these studies 

showed that both the groups of readers used similar reading strategies but the L2 readers 

resorted more to the use of support strategies also mentioned as compensatory strategies 

above.  

The study by Sheorey and Mokhtari (2001) investigated the differences in the metacognitive 

awareness of reading strategies among native and non-native readers. The results indicated 

that both the groups were equally aware of the usage of metacognitive strategies and gave a 

similar order of importance to the strategies: used more cognitive strategies followed by 

metacognitive strategies and then support strategies. The frequent strategies used by both 

groups included: close attention reading, adjusting the reading rate and re-reading for 

understanding. The results also showed that non-native readers reported using support 

strategies like using a dictionary, taking notes, or underlining textual information significantly 

more than native English readers. 

The study by Tercanlioglu (2004) compared the reading strategies used by L1 and L2 readers 

and showed that L1 readers frequently used metacognitive strategies while L2 readers used 

support strategies, which included using a dictionary, taking notes, or underlining textual 

information. 

 

Kong (2006) compared the reading strategies used in L1 and L2 reading and found that some 

common strategies used in L1 and L2 reading were the use of text structure, background 

knowledge of the readers and evaluation of the content in the text. 

 

Taki (2016) conducted a study to compare online metacognitive strategies used by first and 

second language learners of English and found that L1 readers frequently used the strategy 
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of paying closer attention when reading a difficult text, used background knowledge and also 

made guesses. Frequent strategies used by L2 readers included careful and slow reading and 

paying more attention to a difficult text. L1 readers of English were also found to use more 

metacognitive strategies than L2 readers of English. 

 

There was a study by Adelmalek (2015) that compared the reading strategies used by native 

and non-native undergraduate students. Along with quantitative methods, think aloud and 

verbal recalls were used to collect data from the students. The findings of this study showed 

that the most recurrent reading strategies used by both the groups included re-reading for 

better understanding, trying to stay focused on reading, adjusting reading speed, and paying 

close attention to the text. The results also showed that non-native students used more support 

strategies than natives. Both groups also gave preference to problem-solving strategies 

followed by global, and support strategies. 

Based on the discussion about the strategy use between L1 and L2 reading it can be implied 

that L1 readers possess the knowledge of metacognitive strategies while L2 readers use more 

support strategies to understand the text that includes using a dictionary, taking notes, or 

underlining textual information. These support strategies are also known as compensatory 

strategies as explained in Section 2.3.2. 

According to the researcher's knowledge, there seems to be no study that has compared L1 

and L2 readers in terms of their metacognitive skills to switch the types of reading done by 

them with the relevance of information in the academic texts. 

After the discussion about the comparison between L1 and L2 reading, the next section 

discusses native and non-native English readers’ approaches to writing as there is a close 

relationship between reading and writing. 



53 
 

 

2.5 Native and non-native English students’ approaches to academic 

writing 

 

As the focus of this study is on academic reading into writing task (see Table 8), it is important 

to review the studies related to the academic writing approaches of native and non-native 

English readers.  

The skill of reading and writing are closely linked to one another as Tierney and Pearson (1983, 

p.568) stated that 'reading and writing are essentially similar processes of meaning 

construction' and readers process texts and develop an understanding from their reading, in a 

similar way like writers do.  

Lillis (2001) investigated the skill of academic writing across different countries and found that 

in North America, there is a belief that ‘undergraduate students need to be taught how to write 

academic texts, which is manifested in the universal requirement of writing courses’ (Lillis, 

2001, p. 26), but this does not happen in the UK as put forward by Lillis (2001). In the United 

Kingdom the ‘notion of writing-as-skill’ exists and the problem of academic writing is considered 

as ‘textual’. The classroom practices in the UK focus on ‘surface language features’ like 

grammar and punctuation, and ‘the most visible of academic conventions, such as simplified 

representations of text structure and citation practices’ (ibid., p.22).  

According to the administration of the 2011 National Assessment of Educational Progress 

(NAEP) in writing (U.S. Department of Education, Institute of Educational Sciences, National 

Center for Education Statistics, 2012), L1 students in secondary schools face problems in 

writing and do not meet the desired standards. For example, only a quarter of grade 12 

students appeared to be proficient in writing. These studies suggested that L1 readers in 

America need support in academic writing and teachers should be given appropriate training 

to teach both reading and writing skills to the university students. 
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In the British context there are several studies (Lillis, 2001; Winch & Wells, 1995) that argued 

that academic writing skills of the British students are not fully developed and students from 

different backgrounds require help ‘for successful achievement and progression within the 

education system and beyond’ (Blythman & Orr, 2002, p.46). 

On the other hand, the international university students, who are new to the university 

environment, lack writing skills and this is also due to the impact of the mode of learning in 

their home countries (see Section 2.3.1). The students try to reproduce the materials read in 

the classroom without fully understanding the purpose of the task or probing into a critical 

discussion related to the task. The same had been explained by Johns (1985, p.9) as he 

discussed the way international university students integrate outside information into their 

writing  

 Unskilled, or, in our ESL classroom case, unacculturated writers... often do not know 

what to do with information to integrate it and make it appropriate for the assignments given. 

When faced with these types of assignments, my students... tend to present information on 

paper as they have originally read or memorized it. Therefore, rather than tangled discourse, 

my students' writing appears to be coherent in spots, because it has been taken directly from 

the text or lecture. Yet the whole is not coherent, since the information has not been molded 

to fit the writer's purposes and the requirements of the assignment. 

The authors referred to L2 writers as 'unacculturated' as these students are not familiar with 

the norms of academic writing in a western university, which includes developing coherence 

in their writing, making links between their ideas and the ideas presented by other authors. 

This statement suggested that reading into writing is a complex task for new university students 

as they may have to read and integrate information from multiple relevant sources.  

L2 readers also lack writing skills as argued by Fox (1994) who showed that the instructors 

considered the international students to lack the skills to logically and coherently develop their 

arguments in an essay, but infact these problems were not due to the lack of proficiency in the 
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English language but due to the communication styles developed over time in one's culture. 

These findings suggested that the problems in the ways L2 students approach writing might 

not specifically be due to the lack of English language skills but might also be due to the system 

of education in non-western countries and the values inculcated in these students, as the 

studies on writing show similar patterns for international students from non-western countries 

(Fox, 1994; Greenholz, 2003; Kennedy, 2002; Pratt, 1992). 

There were a number of studies (Abdulkareen, 2013; Kaur, 2016; Rubdy et al., 2012) that 

evaluated the academic writing problems of international students and it was found that socio-

cultural factors had an influence on the thought patterns and the ways the international 

students produced the knowledge for their written academic tasks. International students in 

the UK find problems in developing their academic writing skills due to the language barriers 

that include problems with grammar, vocabulary, lacking the knowledge and expectations of 

academic writing standards (Brown, 2008). 

According to Morrison et al. (2005), research by the UK Higher Education Statistics Agency 

(HESA) suggests that international students are not academically successful as British 

students. There was another study by Silva (1993) in an American context to understand the 

differences in L1 and L2 writing among undergraduate students. L2 writers faced problems 

with organizing written materials and used simpler structures than L1 writers. Both groups  

focused less on planning at the local (dealing with syntactic and lexical choices in the context 

of one’s own written text) and global level (dealing with the topic area from a variety of 

perspectives) while writing academic materials. 

Another study by Erlin and Richardson (2010) in the UK context evaluated the writing skills of 

university students and the participants of the study were both L1 English and L2 students. 

The results showed that both groups lack the necessary writing skills required for university 

level studies. 
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After discussing L1 and L2 academic writers, it is important to explore the factors that might 

have an impact on their academic writing skills. Both L1 and L2 academic writers face similar 

problems in their academic writing and this may be because of their “insufficient control of the 

language, muddy thinking, inexperience with writing in general and with scholarly genre in 

particular” (Casanave, 2008, p.266). This suggests that proficiency in academic writing does 

not depend upon first or the second language but there are other factors that play a pivotal 

role. 

The assumption that L1 writers are proficient at academic writing in their L1 is not true as 

Ferguson, Perez-Llantada and Plo (2011, p.42) also argued that L1 academic writers undergo 

similar problems in academic writing as L2 writers as “academic writing, or academic literacy, 

is not part of the native speaker's inheritance: it is acquired rather through lengthy formal 

education and is far from a universal skill”.  

Many studies (Badenhorst et al., 2015; Bocanegra-Valle, 2014; Ferguson, Perez-Llantada and 

Plo, 2011; Romer, 2009) found that experience and discipline knowledge are important for the 

success in academic writing. In one of such studies, Romer (2009) compared three groups of 

writers in terms of their use of phraseological features in academic writing that included L1 

English novice writers, L1 English advanced writers and L2 German advanced writers. The 

results indicated that L2 advanced writers use more of the phraseological items than novice 

native writers and this suggested that the L2 group possessed a higher level of academic 

writing ability. The findings of this study showed that in “advanced-level academic writing, we 

actually move beyond the native/non-native distinction and that, in this context, experience or 

expertise is a more important aspect to consider than nativeness” (Romer, 2009, p.99). 

There are also a number of factors that seem to have an impact on the writing skills of L2 

readers. One such factor is the longer exposure to the target language as the L2 readers who 

have been exposed to a second language for a long period of time are confident about their 

writing task and show strong commitment for it in terms of using different features like more 
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use of conjunctions, adjectives, etc. (Hirose and Sasaki, 1994; Sasaki and Hirose, 1996; 

Victori, 1999). Another factor that seems to have an impact on L2 writing skills is L1 writing 

ability as writing skills are transferrable across languages (Carson et al., 1990). 

In a nutshell, this review of native and non-native students’ approaches to writing is useful for 

this study as it suggests that both L1 and L2 readers lack efficient academic writing skills and 

various factors seem to have an impact on their academic writing, some of which are 

experience, discipline knowledge, etc. The academic reading into writing skills of L1 and L2 

readers would be further explored in this study. 

After the discussion about native and non-natives’ approaches to academic writing, the next 

section reviews stimulated recalls as a research method. 

2.6 Stimulated recalls 

Bloom (1953) described the stimulated recalls for the first time as a method for recalling 

memories (see further explanation in Section 3.2.2 of Chapter 3). The concept of stimulated 

recalls began from Psychology and helps in accessing the views of the subjects about the 

processes being carried out in their minds (Mackey and Gass, 2005). Lyle supported this view 

as: 

 Stimulated recall is a family of introspective research procedures through which 

cognitive processes can be investigated by inviting subjects to recall when prompted by a video 

sequence, their concurrent thinking during that event (Gass and Mackey, 2002). 

As discussed in Section 2.2.1.2, Dabiri et al. (2016) used Khalifa and Weir's model of reading 

in a recent study to investigate textual and inter-textual reading of a group of L2 

undergraduates’ careful English reading types. Verbal protocols were used to collect data from 

the students about the cognitive processes which they employed to take the test and these 

verbal protocols were a part of the semi-structured interview.  
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As discussed in Section 2.3.3.2, there was a study by Kuzborska (2015) which investigated 

how perspectives had an influence on the academic reading of the postgraduate international 

students. The data were collected through retrospective interviews based on the diaries of the 

students about their reading activity each week. These retrospective interviews were held on 

the basis of diary writing done throughout the week and these retrospective interviews might 

not be as authentic as they were delayed and were not immediately held after diary writing. 

On the other hand, a number of eye tracking studies on L2 were conducted in language testing, 

which used eye tracking along with recalls (Bax and Weir, 2012; Bax, 2013; McCray, Alderson 

and Brunfaut, 2012; McCray, 2013). In these studies, stimulated recalls were conducted 

immediately after the task during which the participants were shown their eye movements and 

interviewed accordingly. These studies also concluded that verbal reports that are collected in 

this way triangulated the data collected from eye tracking and made the findings more 

authoritative. 

Similarly, the study done by McCray, Alderson and Brunfaut (2012) and Brunfaut and McCray 

(2015) used eye tracking along with stimulated recall interviews to evaluate the cognitive 

processes used by the test takers and concluded that these methods when used together help 

to achieve in-depth information about the cognitive processes of the participants. Therefore, 

the present study used eye tracking data along with stimulated recalls and this makes the 

results more authentic. The stimulated recalls were carried out immediately after reading each 

text so that the participants could report their thought processes more effectively. 

A number of L2 studies (He, 2008; McTavish, 2008) used stimulated recall interviews during 

which the participants were shown the stimulus and prompted to answer the questions about 

their reading behaviour at a specific time. The stimuli used for stimulated recalls in these 

studies were the recordings of the participants which were shown to them and then they were 

asked to comment on them.  
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There was a study by Adelmalek (2015) that compared the reading strategies used by native 

and non-native undergraduate students. Along with quantitative methods, think aloud and 

verbal recalls were used to collect data from the students. Verbal recalls were held by asking 

the participants a number of questions. The purpose of these questions was to provide a 

stimulus to the participants' memory so that they could recall the strategies they used. Some 

of the examples of the questions used during recalls include:  "What were you thinking when 

you answered this question?”, “what strategy did you use to answer that question?”, and “what 

did you do to answer this particular question?” The findings of this study are discussed in 

Section 2.4.4. 

 

Another study by Juliebo, Malicky and Norman (1998) used stimulated recalls to investigate 

the metacognitive behaviour of young children during their involvement in a reading 

intervention program. During the stimulated recalls, children were shown their intervention tape 

and also the books used during interventions were shown while they watched their video 

recordings. Children were asked different questions during stimulated recalls to get the 

retrospective comments from them and these questions included: `What word was causing 

you problems?', `How were you able to figure it out all by yourself ?'(p.29). 

The next section discusses eye tracking as a research method and reviews the relevant studies 

that used eye tracking. 

2.7 Eye tracking 

Eye movement research and eye tracking developed in the 1970s, with further developments 

in Psychology and eye tracking, thus resulting in an association between eye tracking data 

and the cognitive processes (Jacob and Karn, 2003).  

 

There are different types of machines for eye tracking but commonly it works 'by shining an 

infrared light into the eye and capturing the light that passes through the pupil and is reflected 

back by the cornea to a video camera' (Miller, 2015, p.32). The person under study is supposed 
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to sit at a specific distance from a screen and the coordination between the item on the screen 

and the position of the eyes of the subject is managed with a computer. 

Eye tracking is considered a solid technique that is used to investigate the differences in the 

ability of reading (Dolgunsoz and Sarıcoban, 2016). It is a technique that tells ' where a person 

is looking at any given time and the sequence in which their eyes are shifting from one location 

to another' (Poole and Ball, 2006, p.211).  

Fixation and saccades were discovered first in the 19th century by Louis Emile Javal who 

observed a group of people reading a text (Wade and Tatler, 2005). After that, an instrument 

was developed to measure the eye movements and that was called the eye tracker (Dodge 

and Cline, 1901). 

The recordings of the eye movements explain the words fixated in the text, the number of times 

it fixates, how long it has been fixated or re-read and the words that have been skipped. One 

of the advantages of eye tracking method is that the readers read at a normal speed and it 

reflects real life reading very closely (Duyck et al., 2007). 

2.7.1 Eye tracking measures 

Eye tracking data generally consists of a series of fixations and saccades while reading. 

Fixation can be defined as 'moment when the eyes are relatively stationary taking in or 

encoding information' (Poole and Ball, 2006, p.212). Fixations are important as they show the 

amount of time taken for processing the part of the text at the area of interest (Poole and Ball, 

2006).  

Frequently used eye-tracking measures are summarised by Jacob and Karn (2003) as the 

number of fixations, average fixation duration, the proportion of time spent on an area of 

interest, fixation count on each area of interest, gaze duration mean on the area of interest, 

and fixation rate (count/s). These standard eye tracking measures were also used in a number 

of studies (Brunfaut and McCray, 2015; Rayner et al., 2012).  
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Rayner (1998, 2009) argued that fixation duration and length of the saccade indicate the 

degree to which a word is cognitively processed. Readers also go back to read a word or even 

a character within a word, also called regressions. The regressions made across the words 

indicate problems with comprehending a text and regressions within a word indicate problems 

of processing that specific word. 

Some of the eye tracking measures are discussed below. 

2.7.1.1 Number of fixations 

Fixations are considered to allow the readers to decode the words, process the information 

and integrate information across the sentences (Rayner et al., 2006). After extracting 

information, readers move their eyes to extract and process further information (Just and 

Carpenter, 1980). The eyes stop while reading and these stops last for around 50 to 1500 ms 

(depending upon how long or difficult a word is) and during this time the readers take in 

information (Holmqvist et al., 2011). The readers generally move forward or make return 

sweeps, which is the eye movement from the end of one line to the beginning of the next line 

(Just and Carpenter, 1980). 

The number of fixations is dependent upon a number of variables including the difficulty of the 

text, connection between the content in the text and the reader's background knowledge. The 

number of fixations also depends on the nature of the lexis as there are more fixations on the 

words with more characters. Fast readers have smaller fixations and fewer regressions than 

the slow readers (Everatt and Underwood,1994; Everatt, Bradshaw and Hibbard,1998), 

although how fast or slow a reader reads is directly related to the difficulty level of a text 

(Jacobsen and Dodwell, 1979; Rayner and Pollatsek, 1989). 

There is a difference in the number of fixations in L1 and L2 reading as found through a study 

by Cop, Drieghe and Duyck (2014), which showed that L1 readers had fewer fixations than L2 

readers (see Section 2.3). 
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The measure of number of fixations would be useful for this study because this measure would 

help to understand the types of reading adopted by the readers as the higher number of 

fixations on a text would suggest that it is read slowly by the readers while fewer number of 

fixations suggests that a text is read more quickly (see Section 3.2.1 in Chapter 3). 

2.7.1.2 Fixation duration 

Fixation duration reflects the time spent on executing and processing information such as 

longer fixation duration suggests more processing time because of the more demanding 

situation (Rayner et al., 2006). In the researches related to eye tracking, this metric of fixation 

duration is the one that has been used more as compared to the other metrics (Holmqvist et 

al., 2011).  

The amount of time spent on reading a word also reflects the degree to which the reader is 

able to comprehend the word and how familiar a reader is with the word (Rayner and Well, 

1996).  

There are studies that showed that there was a difference in the mean fixation duration of L1 

and L2 readers (Cop, Drieghe and Duyck, 2014; O'Brien de Ramirez, 2008; Oller and 

Tullius,1973).  All these studies showed that L2 readers had higher mean fixation duration 

while reading than L1 readers (see Section 2.3). 

There are many studies (Buswell, 1922; Rayner, 1985; Taylor, 1965) which showed that the 

fixation duration of the skilled readers is 233ms, the number of fixations is 94 per 100 words 

and the proportion of regressive movements is 14%. There was one more study by Rayner 

(1978) that showed almost similar findings for ten skilled readers. 

There are also studies that showed that the fixation duration is high on difficult and relevant 

words and is low on familiar and irrelevant words (Just and Carpenter,1980; Rayner, 1983, 

2009). 
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The measure of mean fixation duration would be useful for this study as it may help to evaluate 

the types of reading adopted by the readers as high mean fixation duration suggests that a 

text is read slower than a text with less mean fixation duration (Rayner et al., 2012). 

2.7.1.3 Saccades 

The eyes do not necessarily move continuously while reading but also take small jumps which 

are referred to as saccades (Rayner, Juhasz and Pollatsek, 2007; Rayner et al., 2012). The 

types of saccades are classified as forward and backward saccades (regressive saccades). 

Almost all the saccades in reading are forward saccades with the exception of 10-15 percent 

being regressive saccades (Rayner et al.,2012; Rayner, 1998).  

Backward saccades (regressions) 

Regressions indicate that a reader has been successful in tackling the difficulties in the text 

(Vitu and McConkie, 2000). There can be a number of reasons for regressions. Regressions 

can be done because of the unfamiliar words in a text (Engbert, Longtin, & Kliegl, 2002), 

confusion about the text on the part of the reader (Bouma and Devoogd, 1974; Buswell, 1920; 

Just and Carpenter, 1980; Shebilske and Fisher, 1983) or the failure to identify or process a 

word (Engbert, Longtin, and Kliegl, 2002; Rayner, 1998; Vitu and McConkie, 2000). 

Studies in L1 and L2 reading using eye tracking (Just and Carpenter, 1980) showed that 

regressive saccades might take place for two reasons: A weak reader presumably goes back 

to check something because they cannot recognise words correctly or an efficient reader might 

face something complex so might go back to understand correctly (Holmqvist et al., 2011).  

Studies comparing L1 and L2 reading (Cop, Drieghe and Duyck, 2014; Oller and Tullius,1973) 

suggested that there was no significant difference in the number of regressions between L1 

and L2 readers (see Section 2.3). 
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Shorter regressions (within a word) indicate difficulties with processing a word and longer 

regressions (previous sentences or paragraphs) suggest comprehension difficulties related to 

the larger context of a text (Rayner, 1998, 2009).  

Regressions are also dependent upon the effect of other factors on the students such as the 

time pressure of completing a task, as found by a study conducted by Godfroid et al. (2015) to 

evaluate the grammatical decisions of L1 and L2 readers by comparing their reading skills. 

The findings showed that both groups made more regressions for grammar when there was 

no time pressure. When there was a pressure of time, the L2 readers made fewer regressions 

than L1 readers. This shows that the extent to which a reader reads a text carefully (by making 

more regressions) depends on time constraints for the readers.  

The reading behaviour of the participants, the number of fixations and the number of saccades 

vary with the level of difficulty of a text as well as the goals of the reader. For example, if a text 

is difficult, the readers might be having longer fixations, smaller saccades and the reading rate 

would also be slow (Rayner et al., 2012).  

Other factors such as the font size, letter size and the length of each line in the text also have 

an impact on the eye movements of the readers. For example, if the font size is small, the 

readers might face difficulty in reading that text and this results in longer fixations and shorter 

saccades (Rayner et al., 2012).  

This measure of the number of regressions would be useful for this study as it is relevant 

because the number of regressions indicates the types of reading adopted by the readers as 

the higher number of regressions suggest that a text is read slower than a text with a fewer 

number of regressions (Rayner et al., 2012). 

The eye tracking measures explained would be useful for the present study and can help to 

understand different types of reading (careful or expeditious reading) adopted by L1 and L2 

readers in accordance with the relevance of information in the academic materials. 
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2.7.2 Previous studies using eye tracking 

There are many eye tracking studies that showed that there was a difference between L1 and 

L2 reading. One such study is by Cop, Drieghe and Duyck (2014) that used eye tracking to 

evaluate the differences between L1 and L2 while reading a novel. The L2 readers showed 

longer reading times, more fixations, less skipping of words and shorter saccades than L1 

readers. The proportion of regressive movements in this study were the same for both L1 and 

L2 readers. 

Similarly, Oller and Tullius (1973) conducted a study to investigate the reading skills of non-

natives using eye tracking and concluded that non-native speakers tend to have markedly 

longer fixation durations than native speakers, but the regressions were not significantly 

different for both the groups. 

 

Another study was carried out by O'Brien de Ramirez (2008) to compare L1 and L2 reading 

through eye tracking. It was found that L2 reading speed was 50 percent slower than L1 

reading and the mean fixation duration of L1 readers was more than L2 readers but to a lesser 

degree. 

Eye tracking technology was used in a number of studies (Bax and Weir, 2012; Bax, 2013; 

Gorin, 2006; McCray, 2013; McCray, Alderson and Brunfaut, 2012) but there seems to be no 

information about how to use this technology to its fullest (Brunfaut and McCray, 2015). Eye 

tracking research in L1 mostly focused on linear reading but it can also be used to evaluate 

the strategies used by the readers for processing the text (Hyona, Lorch & Rinck, 2003). 

Many studies (Ariasi and Mason, 2014; Kaakinen and Hyona, 2007; Kang, 2014) used eye 

tracking to evaluate reading strategies in L1 reading. However, research in L2 using eye 

tracking is rare (Brunfaut and McCray, 2015; Bax, 2013; Godfroid, 2012). 

According to Brunfaut and McCray (2015), the majority of studies related to eye tracking were 

done in L1 context but in L2 context this technology was mostly used to examine ambiguity 
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resolution and L2 sentence parsing (Dussias, 2003; Dussias and Sagrara, 2007; Frenck-

Mestre, 2002; Keating, 2009; Roberts, Gullberg & Indefrey, 2008).  

A number of eye tracking studies in L1 (Chaffin, Morris, and Seely, 2001; Eskenazi and Folk, 

2015; Wochna and Juhasz, 2013) used different eye tracking measures to evaluate the reading 

behaviour of the participants. These measures included the number of fixations, the duration 

of fixations and length of time spent on reading the text.  

A number of eye tracking studies on L2 were conducted in language testing which used eye 

tracking along with recalls (Bax and Chan, 2016; Bax and Weir, 2012; Bax, 2013; McCray, 

Alderson and Brunfaut, 2012; McCray, 2013; Yu, He and Isaacs, 2017). In these studies, 

stimulated recalls were conducted after the task during which the participants were shown their 

eye movements and interviewed accordingly. These studies also concluded that verbal reports 

that were collected in this way triangulated the data collected from eye tracking and made the 

findings more authoritative. 

The study was done by McCray, Alderson and Brunfaut (2012) and Bax (2013) used eye 

tracking along with stimulated recall interviews to evaluate the cognitive processes used by 

the test takers and concluded that these methods when used together help to achieve in-depth 

information about the cognitive processes of the participants, and this has also been confirmed 

by Holmqvist et al. (2011).  

A study was conducted by Yu, He and Isaacs (2017) to evaluate the cognitive processes 

elicited by IELTS academic writing task 1. Eye tracking, stimulated recalls and focus group 

discussions were used to collect data from the students. The eye tracking measures used in 

this study included the number of fixations or fixation count, the fixation duration, time to the 

first fixation, first fixation duration, visit duration and visit count. Stimulated recalls were 

conducted by showing the participants their recorded eye-movement videos as stimuli and 

discussions were carried out with them about the cognitive processes employed by them. 
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There was a study by Zulu (2005) in which he investigated the influence of high school 

performance and experience of previous academic reading on the academic reading ability of 

first year students. A pre-test and a post-test were administered with the students and the 

results showed that previous exposure to academic reading had no impact on the performance 

of the students, but high school grades were directly linked to the better performance of the 

students in academic reading. This study also investigated the problems faced by the first year 

undergraduate L2 readers in reading comprehension and found that most of the L2 readers 

failed at critical reasoning and also failed at the questions which demanded higher level 

processes while reading. 

Cop, Drieghe and Duyck (2014) carried out a study using eye tracking to evaluate the sentence 

level differences while reading a novel in L1 and L2. The L2 readers showed longer reading 

times, more fixations, less skipping of words and shorter saccades than L1 readers. The 

proportion of regressive movements in this study were the same for both L1 and L2 readers. 

A study by Brunfaut and McCray (2015) investigated the cognitive processes employed by test 

takers while doing Aptis reading tasks and understanding the processing of whole text in 

accordance with a task and characteristics of the test taker. They were interested in the reading 

processes rather than on the impact of a test upon reading. A number of eye tracking measures 

were used in this study to evaluate the cognitive processes used by the participants, which 

was followed by the retrospective interviews. 11 eye tracking metrics were used in this study 

and the measures relevant to the present study included the ones related to the text 

processing. These measures include the number of forward saccades, the median length of 

forward saccades,the number of regressions, the median length of regressions, the proportion 

of regressive movements, sum fixation time on text per word and median fixation duration.  

Similarly, another study by Bax and Chan (2016) investigated the cognitive validity of General 

English Proficiency Test (GEPT) at the higher intermediate and advanced level by using eye 

tracking, stimulated recall interviews and surveys. This study also investigated the processes 
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of undertaking reading rather than simply the ways in which reading was affected by the test 

design.  The eye tracking metrics used in this study were fixation duration, fixation count or the 

number of fixations and the visit count. During the recalls, the participants observed their video 

recordings and commented on their reading behaviour. The results of the study showed that 

the GEPT test elicited both higher and lower level processes of both the groups as they were 

designed to do. 

According to the researcher's knowledge, only one study by Prichard and Atkins (2016) 

investigated the previewing strategies of L2 academic readers by using the statistical 

measures from eye tracking, which is the number of fixations and the mean fixation duration. 

The findings showed that L2 readers (Japanese students) did very little previewing of the text. 

The present study draws upon the work done by Brunfaut and McCray (2015), but the focus 

of this study is on the similarities and differences in the types of reading used by native English 

readers and non-native English readers in accordance with the relevance of information in the 

academic texts at the paragraph level and according to the researcher's knowledge this area 

has not been explored before. The methods of data collection are eye tracking technology, 

stimulated recall, interviews and observations.  

This study holds significance as eye tracking technology has not been used at its fullest in L2 

studies (Brunfaut and McCray, 2015). In this study, some of the eye tracking measures used 

had also been used in the study by Brunfaut and McCray (2015). These measures include the 

number of fixations, mean fixation duration and proportion of regressive movements.  All of 

these measures will help to understand the types of reading adopted by the participants in 

accordance with the relevance of information in the academic texts.  

After discussing the gaps in the relevant literature, the next section presents the formulated 

hypotheses and the research questions for this study. 
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2.8 Research questions 

From the evidence in the literature review, the following hypotheses were formulated in relation 

to the present study. These hypotheses included: 

1) Non-native readers might encounter greater difficulty in distinguishing the informative from 

non-informative paragraphs than native readers. 

2) Non-native readers might show signs of adopting different types of reading in relation to the 

academic texts from native readers. 

3) Non-native readers might be less flexible in switching between types of reading than native 

readers. 

So, the present study will help to answer the following research questions:  

1) What are the types of reading used by native English readers while reading the informative 

and the non-informative paragraphs? 

2) What are the types of reading used by non-native English readers while reading the 

informative and the non-informative paragraphs? 

3) What are the similarities and differences between the types of reading used by native 

English readers and non-native English readers while reading the informative and the non-

informative paragraphs? 
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Chapter 3 Methodology 

3.1 Introduction 

Previously, Chapter 2 discussed the literature in relation to the present study. This chapter 

presents an overview of the research questions posed along with the methods used and the 

data analysis procedures conducted (see Table 3 for an overview of the study). Then, the 

chapter justifies the research methods used in the study (Section 3.2) which includes eye 

tracking (Section 3.2.1), stimulated recalls and interviews (Section 3.2.2) and observations 

(Section 3.2.3). These subsections also discussed the advantages and disadvantages of using 

each research method and the limitations of using each method. This is then followed by the 

demographic information about the native and the non-native participants (Section 3.3). 

Section 3.4 describes the materials used in this study, which included academic writing task 

along with the criteria for the selection of real life academic writing task (see Section 3.4.1), 

the protocols used for stimulated recalls and interviews (see Section 3.4.2) and Section 3.4.3 

presented the details of the two observations used in this study. The procedures used for the 

data collection through each research method are presented in Section 3.5 and this is followed 

by procedures used for choosing eye tracking measures (see Section 3.6). Section 3.7 

presents the data analysis procedures for each method, including the eye tracking data 

(Section 3.7.1), stimulated recalls and interview data (Section 3.7.2) and the data from 

observations (Section 3.7.3). This is followed by Section 3.8 on the summary of this chapter. 
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Table 3 Overview of the study 
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3.2 Methods 

A mixed method approach was used in this study, which is defined as 'an approach to 

knowledge (theory and practice) that attempts to consider multiple viewpoints, perspectives, 

positions, and standpoints (always including the standpoints of qualitative and quantitative 

research)' (Johnson, Onwuegbuzie Turner, 2007, p.113). 

The following methods are used in this study: 

• Eye tracking 

• Stimulated recalls and interviews 

• Observations 

Three different methods were used (justification for using these methods is explained in 

Section 3.2.1, 3.2.2 and 3.2.3) for data collection because the eye tracking provided both 

qualitative and quantitative data that shed light on the different types of reading adopted by the 

native and the non-native participants while reading the informative and the non-informative 

paragraphs (research question 1, 2 and 3), whereas stimulated recalls and interviews were 

conducted to further probe into the reasons for switching between different types of reading 

(see Table 3). 

The present study used Khalifa and Weir's model of reading (2009) as a framework to map the 

physical evidence from the eye tracking data on to the types of reading mentioned in the model. 

Secondly, stimulated recall interviews were also used to triangulate the data obtained from eye 

tracking.  

Observation was also used as a research method as this would provide further validation to 

the eye tracking and stimulated recall data. The observations shed light on the types of reading 

adopted by the participants while reading the informative and the non-informative paragraphs 

(careful local or global reading, expeditious local or global reading), which was done by 



73 
 

observing the saved recordings of the participants on Tobii studio software (research question 

3.2).  

3.2.1 Eye tracking 

Eye tracking is a technique which tells ' where a person is looking at any given time and the 

sequence in which their eyes are shifting from one location to another' (Poole and Ball, 2006, 

p.211), which is also indicative of the switches the readers make while reading different types 

of texts. These switches in types of reading (careful or expeditious reading as explained in 

Section 2.2.1.3 in Chapter 2) were based on the information in the texts and the task, and 

these types of reading would help to evaluate how similarly or differently the native and non-

native participants read the academic materials for a reading-into-writing task (research 

question 1, 2 and 3).  

 

Before getting into the details of how the eye tracker was used in this study, it is important to 

discuss the history of the eye tracker and the way an eye tracking equipment works. Eye 

movement research and eye tracking developed in the 1970s, with further developments in 

Psychology and eye tracking, thus resulting in an association between eye tracking data and 

the cognitive processes (Jacob and Karn, 2003).  

 

There are different types of machines for eye tracking but commonly it works 'by shining an 

infrared light into the eye and capturing the light that passes through the pupil and is reflected 

back by the cornea to a video camera' (Miller, 2015, p.32). The person under study is supposed 

to sit at a specific distance from a screen and the coordination between the item on the screen 

and the position of the eyes of the subject is managed with a computer. 

 

The eye tracker used for this study was Tobi X2-60 which allows for the evaluation of the 

reading behaviour inside the laboratory as well as outside. It works in combination with a 

laptop, external monitor or a PC for onscreen test evaluations.  It allows for larger head 
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movements as compared to other eye trackers, so the participants can move their heads 

relatively freely and thus work in a natural environment. It captures data at 60 Hz with gaze 

accuracy and gaze precision of both the eyes. Large gaze angles of up to 36 degrees can be 

measured with this eye tracker (Tobii pro, 2015). 

 

As earlier explained in Section 2.7.2 in Chapter 2, eye tracking as a research method has also 

been used previously by researchers for purposes similar to the present study. An L1 study 

using eye tracking was conducted by Rayner et al. (2012) to study the types of reading adopted 

by L1 readers and 4 eye tracking measures were used in this study. They presented the results 

in the form of Table 4 shown below. 

Table 4 Eye tracking measures used by Rayner et al. (2012) 

Topic Fixation duration Saccade length Regressions (%) Words per 

minute 

Light Fiction 202 9.2 3 365 

Newspaper 

article 

209 8.3 6 321 

Mathematics 254 7.3 18 243 

Biology 264 6.8 18 233 

 

The results in Table 4 show that as the information in the text becomes denser, the fixation 

duration increases, saccade length decreases, the proportion of regressive movements 

increase and words per minute decrease. 

As noted in the literature review (see section 2.7.2 in chapter 2), Brunfaut and McCray (2015) 

used eye tracking to investigate the cognitive processes employed by test takers while doing 

Aptis reading tasks as well as understanding processing of a text in accordance with a task 

and characteristics of the test taker. 



75 
 

Eye tracking as a research method was also used in another study carried out by Bax and 

Weir (2012). They investigated the cognitive processes used by the L2 participants while 

attempting a computer-based CAE (Certificate in Advanced English) Reading test and 

evaluated the cognitive validity of the test items in the CAE test.  

Bax (2013) also used eye tracking in an L2 study in which IELTS reading test items were 

evaluated to check whether they elicited appropriate cognitive processes of the students and 

thus the cognitive validity of these items.  

Advantages of using eye tracking 

Eye tracking as a research method has got strengths along with its weaknesses. Eye tracking 

data provides hard data of user's eye movements and gives insights into the different ways 

people read (Duchowski, 2003). It can give real time information and tell us what was fixated 

or skipped in the texts while reading. Another advantage of using this methodology is that it 

enables the readers to read at a normal speed and it reflects real life reading very closely 

(Duyck et al., 2007). Eye tracking is the only method that is useful to report the visual behaviour 

objectively without any bias. The other strength is that eye tracking provides a high level of 

detail and the statistical measurements can also be obtained in terms of the number of fixations 

and saccades as well as their durations (Tobii pro, 2018). 

Limitations of using eye tracking 

There are a number of limitations in using eye tracking as a research method and the way 

these limitations were overcome in the present study is discussed in Section 3.5. Firstly, trying 

to keep the participants' heads as immobile as possible creates discomfort for them and has 

an effect on their performance. Secondly, although a lot of data can be extracted from eye 

tracking, this is quite time consuming such as the identification of fixations and saccades. 

Thirdly, interpretation of eye tracking data could be problematic such as relating the fixations 

and saccades to the cognitive processes of the participants (Jacob and Karn, 2003). 



76 
 

The interpretation of eye tracking data could be a huge problem as it is difficult to say solely 

on the basis of the eye tracking data whether the participants were reading carefully or just 

skimming the text. The interpretation of saccades is another problem and it is difficult to 

understand whether the participants went back for the sake of comprehension or for 

recognising specific words in the text.  

In the pilot of this study, ten different eye tracking measures were tested to choose the 

measures appropriate to evaluate the types of reading adopted by the participants in 

accordance with the relevance of the information in the academic texts. These eye tracking 

measures are: 

a) Number of forward saccades 

b) The median length of forward saccades 

c) Number of regressions 

d) The median length of regressions 

e) The proportion of regressive movements 

f) Number of fixations 

g) Fixation duration 

h) Words read per minute 

i) Time to first fixation 

j) First fixation duration 

 

Generally, the elements which are investigated with the help of the eye tracking device include 

'eye fixations' and 'saccades'. Eye fixation occurs: 

 

 When eyes come to rest for periods that are usually between 150 and 500ms; these 

periods when the eye is close to immobile are called fixations (Rayner et al. ,2012, p.91). 
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Saccades refer to eye movements between fixations (Godfroid, 2012). According to Rayner et 

al. (2012, p.91): 

 Saccades are ballistic movements (i.e. once they start they cannot be altered). When 

we read our eyes generally move forward about seven to nine character spaces with each 

saccade. The duration of a saccade in reading varies with the distance moved, with a typical 

saccade taking about 20-35 ms. 

 

There are two types of saccades and these include forward and backward saccades or 

regressions. 

 

Backward saccades or regressions happen when a reader goes back to read a text and 

regressions can be short or long. Shorter regressions (within a word) indicate difficulties with 

processing a word and longer regressions (previous sentences or paragraphs) suggest 

comprehension difficulties related to a larger context of a text (Rayner, 2009). 

The above-mentioned measures are visually illustrated in Figure 3 below. 

Figure 3 Visual illustration of eye tracking measures 

As the purpose of this study was to evaluate the types of reading adopted by native and non-

native English readers while reading the informative and the non-informative paragraphs, the 

kind of patterns observed in the eye tracking data provided evidence of the types of reading 

mentioned in Khalifa and Weir's model of reading (2009), that is, whether the readers read 

carefully or expeditiously and at the local or the global level.  It also further showed whether 
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they had been skimming or scanning the texts or had been reading to extract specific 

information from the texts (see Section 2.2.1.3 in Chapter 2).  

The decision about the selection of four measures for this study was made carefully and is 

discussed in Section 3.6. These eye tracking measures used in this study included the number 

of fixations, the mean fixation duration, the proportion of regressive movements (same line 

regressions and regressions two lines or above) and the words read per minute. Different eye 

tracking measures were indicative of different types of reading as mentioned in Khalifa and 

Weir's model of reading (2009) and each measure is discussed below.  

 

Number of fixations and mean fixation duration: A high number of fixations along with high 

mean fixation duration on a paragraph suggests that it is read more carefully by a participant 

as he/she spends more time reading the words in the text. Few fixations with less fixation 

duration indicate that the text is read more quickly or expeditiously as the participant did not 

fixate much on the words in the text and quickly skimmed or scanned through the text (Rayner 

et al., 2012). 

 

An L1 study by Rayner et al. (2012) explained above (see Table 4) also showed that the mean 

fixation duration increases as a text becomes denser and more informative. 

 

The proportion of regressive movements: Rayner et al. (2012) believed that there are generally 

10 to 15 percent regressions in normal reading. This suggests that if the percentage of 

regressions in a text is more than 15 percent than the participant would be reading the text 

more carefully as he/she goes back to the text a number of times to understand it fully. 

 

Words read per minute: The reading rate slows down when the readers are reading informative 

texts (Rayner et al., 2012). So, fewer words read per minute indicate that the text is read more 
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slowly and carefully, while more words read per minute suggest that the text is read more 

quickly. 

 

An L1 study by Rayner et al. (2012) explained above (see Table 4) also showed that the words 

read per minute decrease as a text becomes denser and more informative. 

 

There are many studies (Buswell, 1922; Rayner, 1985; Taylor, 1965) which showed that the 

fixation duration of the skilled readers is 233ms, the number of fixations is 94 per 100 words 

and the proportion of regressive movements is 14%. 

  

Pilot Study 

Two pilots were conducted on the eye tracking data for different purposes mentioned below. 

The main purpose of the pilot study 1 was to evaluate whether it would be convenient for the 

participants to read three texts (see Appendix 4) and to see if they could easily read the texts 

within a certain time (half an hour) without getting bored or exhausted. This pilot was also 

important as the participants should read multiple sources (at least three) to make the writing 

task a representative of a real life academic task. The first pilot was done with two Ph.D. 

students with expertise in language testing. One of these students was a native English reader 

and the second one was a non-native English reader. Verbal feedback was collected from 

them about the whole reading experience. They felt that it would be convenient for the 

participants to read three texts in the estimated time, which is 25 to 30 minutes. 

 

Different font sizes were tested (font size 12,14,16 and 18) to evaluate the size that worked 

well in terms of the accuracy of eye tracking data and font size 18 was selected. With font size 

18, the participants' eyes fixated on the words while reading, instead of going up or down.  
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Figure 4 shows the image of the eye movements of a reader on a text with font size 14 and it 

can be clearly seen that it is difficult to locate the word or the line at which the eyes fixate as 

the distance between the lines is less as well as the words appear small. Figure 5 and Figure 

6 show the images of the eye movements of a reader on a text with font size 18 and it can be 

seen that in this case the word/s or line/s at which the eyes fixate is very clear. 

 

  Figure 4 Image of the eye movements of a reader on a text with font size 14 

 

 

  Figure 5 Image of the eye movements of a reader on a text with font size 18 

 

 

Figure 6 Image of the eye movements of a reader on a text with font size 18 

 

The second pilot was done with two first year undergraduates and it was seen that these 

participants could also complete their reading within the estimated time, which is 25 to 30 

minutes.  
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It was also noted while doing the pilot that the accuracy of the eye tracking data was also 

dependent upon the vision of the participants. There occurred some problems with the 

participants with glasses, so they were excluded. There were a few problems in eye tracking 

data that were caused by the shapes of the participants' eyes as mentioned by Hansen and Ji 

(2010). The participants whose tracking was lost during the reading of the texts were excluded. 

Choosing a document format, through which the academic texts were shown to the participants 

for their reading, was one of the technical problems that the researcher faced. The available 

options on Tobi studio were PDF document, Word document or the screen recording. ` With 

the Word or PDF document, the materials presented on the big screen had blank spaces on 

the edges (as seen in the first image in Figure 7) due to which the text was not equally spread 

over the whole screen. The screen recording of a PDF document of the text was chosen 

because the full screen mode of this PDF document enabled the text to be shown over the 

whole screen and the words and sentences on this screen were uniformly placed maintaining 

equal distance from each other (as seen in the second image in Figure 7).  

 

 

 

 

 

 

Text     shown on the whole screen with 
words and sentences uniformly placed 
(used in this study) 

 

 

Blank spaces on the edges (was not used in this 

study) 

 

  Figure 7 A screenshot of the text on PDF and full screen recording 

The term 'cognitive' has been used frequently 

so far to describe both metacognitive and 

cognitive processes but generally the 

processes that are being studied here are 

mainly metacognitive because they relate to 

the ways readers control and direct their 

reading styles in accordance with the goal as 

well as information in the texts. 

The term 'cognitive' 

has been used 

frequently so far to 

describe both and 

cognitive 

processes but 

generally the 

processes 

that are being 

studied here 

are mainly 

metacognitiv

e bec 
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Another technical problem was that Tobii studio cannot pause the recordings in the middle, so 

all the three texts could not be shown to the participants in a single project as they had to be 

interviewed after each text. The other option was to have each text in three different projects 

on Tobii studio but in this case, the participants' reading patterns could not be seen collectively 

for all three texts. Thus, it was decided that all the three texts would be presented in a single 

project, but the recording was stopped after each text and started again from the beginning for 

the next text in which text 1 was quickly skipped and the participants moved to text 2. Similarly, 

for reading text 3, the participants quickly skipped text 1 and text 2 and moved to text 3. This 

resulted in three recordings for each participant and irrelevant data in each recording was 

excluded. 

 

Collection of eye tracking data for the main study 

Firstly, the participants were asked to fill in the consent forms so that they knew the details of 

the study and the procedures or the steps they had to follow for the study (see appendix 2). 

Then, they were asked to fill in a form (see appendix 3) that included their demographic 

information including their reading scores, discipline, gender, etc. 

 

After filling in the forms, the participants were asked to sit in front of the screen and calibrations 

were taken to see if the participants were at a considerable distance (60cm) from the screen 

so that they stay within the range of the eye tracker. The term calibration is used in Tobii 

software during which a red ball appears on the screen and the participants are supposed to 

follow the red ball on the screen with their eyes, without moving their head. This was done to 

ensure that whatever the participants read on the screen (from top to bottom) was within the 

range of the eye tracker. 

 

If the calibrations were incorrect, the position of the participants was adjusted again until they 

sat in the right position where they were within the range of the eye tracker. After the 

calibrations, the recording was played on the Tobii Studio and the participants initiated by 
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reading the instructions on the first page. This was then followed by their reading of Text 1 

(see appendix 4). 

 

After completing the first text, the recording was stopped and stimulated recalls and interviews 

were conducted with the participants. Then, the recording was played again and this time it 

again started from the beginning (including the instructions and Text 1) and these technicalities 

were explained above. The instructions and the first text were quickly skipped, and the 

participants moved on to read the second text. The recording was again stopped after reading 

text 2 and then again resumed for text 3 with the same procedure explained above. 

 

The participant took around 10 minutes on average to read each text and took a total of half 

an hour to read all the three texts. The Tobii Studio software saved the three recordings of 

each participant, which were later used for the analysis of eye tracking data as explained in 

Section 3.7.1. 

3.2.2 Stimulated recalls and Interviews 

The eye tracking data provided evidence of different types of reading adopted by the native 

and non-native English readers while they read the informative and the non-informative 

paragraphs, but this data was further supported by stimulated recalls and interviews, which 

gave a clearer picture of the types of reading adopted by them in accordance with the goals 

and demands of the task. The stimulated recall data helped to triangulate the physical 

information from eye tracking data and gave further interpretation to the eye tracking data 

(Brunfaut and McCray, 2015). These stimulated recalls assisted to distinguish between the 

types of reading used by the participants in accordance with the relevance of information in 

the texts but not between levels of processing as suggested by Brunfaut and McCray (2015). 

The interviews also helped to evaluate the reasons reported by the participants for adopting a 

specific type of reading and the reading techniques used by the participants including 

skimming, scanning, search reading or the lexical search.  
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Stimulated recalls were suitable for the present study because metacognitive processes are 

usually available to report during recalls, provided the recall is after a short time lapse. The 

metacognitive processes are consciously used by the readers to monitor or implement on the 

task while the cognitive processes are automatic and are developed based on their reading 

skills. The focus of this study is on metacognitive processes as they are easy to report as 

compared to cognitive processes and this is the reason stimulated recalls have been used as 

a research method in this study. 

Bloom (1953) described the stimulated recalls for the first time as a method for recalling 

memories. The concept of stimulated recalls began from Psychology and helps in accessing 

the views of the subjects about the processes being carried out in their minds (Mackey and 

Gass, 2005). Lyle supported this view as: 

 The stimulated recall is a family of introspective research procedures through which 

cognitive processes can be investigated by inviting subjects to recall when prompted by a video 

sequence, their concurrent thinking during that event (Gass and Mackey, 2002). 

There are some important points that should be carefully considered while using stimulated 

recalls (Mackey and Gass, 2005). Stimulated recalls should be carried out immediately after 

the actual incidents without any delay (Mackey and Gass, 2005; Schepens, Aelterman & Van 

Keer, 2007; Seung and Schallert, 2004). The stimulated recall interviews should ideally also 

be audiotaped (Seung and Schallert, 2004) and transcribed (Moreland and Cowie, 2007; 

Schepens, Aelterman, and Van Keer, 2007). 

A number of eye tracking studies on L2 were conducted in language testing, which used eye 

tracking along with recalls (Bax and Weir, 2012; Bax, 2013; McCray, 2013; McCray, Alderson 

and Brunfaut, 2012). In these studies, stimulated recalls were conducted immediately after the 

task during which the participants were shown their eye movements and interviewed 

accordingly. These studies also concluded that verbal reports that were collected in this way 

triangulated the data collected from eye tracking and made the findings more authoritative. 
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Similarly, the study done by McCray, Alderson and Brunfaut (2012) and Brunfaut and McCray 

(2015) used eye tracking along with stimulated recall interviews to evaluate the cognitive 

processes used by the test takers and concluded that these methods when used together help 

to achieve in-depth information about the cognitive processes of the participants. 

Advantages of using stimulated recalls 

There are several advantages of stimulated recalls which include:  

a) The strength of using this method is that it helps to interpret the analysis of eye tracking 

data. 

b) Stimulated recalls also help to reveal the thinking processes which is not possible through 

other methods (Eskelinen, 1991, p.6). 

c) Gass and Mackey (2000, p.13) suggested that stimulated recalls help in analysing the 

similarities and differences between the thought processes of a number of people. It also helps 

in evaluating the actions of different people in a similar condition at a specific time. 

Limitations of using stimulated recalls 

There are a few limitations of using stimulated recalls, which are described below. Efforts were 

made to overcome the limitation of using this method (Section 3.5). The limitations of 

stimulated recalls include: 

a) If the recall sessions do not take place as soon as possible, the information might pass to 

the long term memory and recall will not take place.  

b) The participants may alter their behaviour in order to be more favorable for the situation and 

might provide incorrect causes for their actions (Seung and Schallert, 2004; Sime, 2006). It is 

therefore important to use stimulated recall method in combination with other data collection 

procedures (Seung and Schallert, 2004; Slough, 2001; Plaut, 2006). 
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c) Eskelinen (1991, pp.72-73) believes that a person might just be trying to defend his actions 

during stimulated recalls instead of describing his thought processes. 

d) Another disadvantage of stimulated recalls includes artificiality on the part of the participants 

if they know that they are being recorded. In such a situation they might feel nervous or 

embarrassed and behave or act differently than they normally do (Eskelinen, 1991). 

Pilot 

The stimulated recall and interview questions were piloted first with two Ph.D. students and 

then with two first year undergraduates to evaluate their effectiveness. The selected questions 

helped to answer what they intended to target as mentioned in Section 3.4.2. 

 

During the pilot study, stimulated recalls were held with the first year undergraduates in two 

ways to check their effectiveness. Firstly, the participants were interviewed after reading all the 

three texts and the next time they were interviewed after reading each text. It was observed 

that the participants' recall was delayed after reading the three academic texts and they could 

not report effectively. Interviews after each text helped them to report their thought processes 

efficiently. Therefore, in this study, the stimulated recalls were held after each text. 

 

Collection of stimulated recalls and interview data for the main study 

After reading each text as explained in Section 3.2.1, a decision was made by the researcher 

to choose the chunks of video recordings of the eye movements of the participants on the 

informative and non-informative paragraphs to be shown as stimuli to them for the stimulated 

recalls. The selection of the chunks of these video recordings was based on the observations 

carried out by the researcher while the participants read on the texts on the computer screen, 

that gave an impression about the types of reading done by the participants while reading each 

paragraph. The details of this observation are explained in the next section. 
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During the stimulated recalls, the video recordings of the participants were replayed and those 

chunks of informative and non-informative paragraphs of their video footage were shown to 

the participants where they either read carefully or quickly. The participants commented on 

their reading behaviour based on the stimuli (the chunks of their video recordings) and the 

video was slowed stopped and re-played at their request so that they could comment freely. 

The responses of the participants were audio recorded by the researcher. 

The stimulated recalls were followed by interviews with the participants on each text. Semi-

structured interviews were held with the participants (see Section 3.4.2), during which they 

were asked questions about the texts or their approach to the texts and their responses were 

audio recorded by the researcher. 

 

With each participant, three sessions of stimulated recalls and interviews were held (one 

stimulated recall after each reading each text). Each session of stimulated recalls took place 

for around one to one and a half minute and each session of the interview took around 3 

minutes. The audio recordings of the stimulated recalls and interviews were transcribed by the 

researcher by listening to these audio recordings and writing down their speech on a piece of 

paper. Later these written transcripts were analysed by the researcher on a computer-assisted 

software for data analysis known as NVivo (QSR,2015), as explained in Section 3.7.2. 

3.2.3 Observations 

 

The purpose of using observations was to evaluate the types of reading adopted by the 

participants while reading the informative and the non-informative paragraphs. Observations 

are defined by Gorman and Clayton (2005, p. 40) as those that 'involve the systematic 

recording of observable phenomena or behavior in a natural setting'. 

Although observation is a useful method of collecting data in conjunction with other methods, 

it has its own limitations. It is the duty of the researcher to keep himself detached from the 
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whole situation and present a fair form of data analysis. It is also difficult to validate the data 

obtained from observations as it may be the result of the researcher's bias. 

Researcher's bias results from observing selected parts of information or subjective 

interpretation of data. The data can be checked for bias by getting it checked by different 

observers and critically analysing the decisions made on the observations (Baker, 2006). 

The interpretations based on the observations should be valid and that relates to the accuracy 

with which the facts are reported. This can be improved by getting feedback from the 

participants and quoting their reports (Baker,2006). 

Pilot 

The observation sheet used for the participants, to note down their reading behaviours while 

reading on screen, was piloted with two first year undergraduates to see if the categories 

mentioned in the observation sheet (see Section 3.4.3) were the ones that were actually used 

by the participants while reading.   

During the pilot, it was seen that students made two types of regressions while reading 

(regressions at the sentence level and regressions across the sentences), while the 

observation sheet included just one category on regressions without any sub-division. As a 

result of the pilot, this category was further subdivided into two: including regressions at the 

sentence level and regressions across the sentences in a paragraph. 

There were two types of observations that were conducted in this, which are: 

Observation 1 was the observation sheet that was used by the researcher (see Section 3.4.3) 

to note down the reading behaviour of the participants on each paragraph in the text (see 

appendix 6). These observations were carried out by the researcher while the participants were 

reading the texts on a computer screen and their eye movements were monitored by the 

researcher on a separate laptop connected to the screen as explained in Section 3.5. This 

observation sheet gave an impression of the types of reading done by the participants for each 
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paragraph and helped the researcher, during the stimulated recalls, to choose the chunks of 

recordings of the informative and the non-informative paragraphs to be shown to the 

participants, where they either read slowly or quickly. 

During observation 2, the saved recordings of the participants (which showed the eye 

movements of the readers as they read each paragraph) were observed by the researcher on 

the Tobii Studio Software. Only the informative and the non-informative paragraphs read by 

the participants in each text were observed by the researcher and their reading behaviour was 

noted for every 10 seconds as explained in Section 3.4.3. 

The next section presents the information about the participants used in this study. 

3.3 Participants 

 

In the main study, data was collected with 32 participants including 16 first year undergraduate 

native English readers and 16 first year undergraduate non-native English readers.  

Native speakers are those who acquire the L1 of which s/he is a native speaker since childhood 

(Richards, Platt & Platt,1992). Another definition of a native speaker is given by Kramsch 

(1997, p. 362) as 'someone who has an intuitive sense of what is grammatical and 

ungrammatical in the language' and has 'social behavior and cultural knowledge'.  

Cook (1999) explained that non-native speakers are those people who know and use a second 

language at any level.  

 

Therefore, in the present study, those native English readers were chosen who had self-

reported English to be their mother tongue. The non-native English readers were those 

participants who had their first language or their mother tongue other than English and had 

arrived in the UK with no more than 6 months at the time of the study.  Non-native participants 

from multiple nationalities were recruited and had the International English Language Testing 

System (IELTS) score of 6.0 or above (or any equivalent diploma).  
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Informal conversations were held with the non-native participants to collect information about 

their previous educational experience as the criteria for the selection of non-native participants 

was that they had no previous academic reading experience. A student with academic reading 

experience is one who has been through a system of education in which he/she had to access 

multiple sources (online journals, books, etc.) for the completion of their academic tasks. On 

the other hand, a student with no academic experience is one who had been reading a set of 

fixed coursebooks for completing their tasks/examinations (see further explanation in Section 

2.3.1). 

The purpose of this study is to compare non-native English readers (with no academic reading 

experience) with native English readers (with academic reading experience). The general 

practice in most of the countries is that there are private and public institutes (Awan, 2011). 

There is a contrast in the system of education between public and private institutes, so in order 

to avoid this confusion, informal conversations were held with the participants about the system 

of education in their home countries so that only those participants were recruited that lacked 

previous academic reading experience from their school years. 

Native English readers were recruited carefully considering the fact that they had three Bs or 

above at the General Certificate of Secondary Education (GCSE) level. The criteria for both 

natives (3 Bs or above at the GCSE level) and non-native English readers (IELTS score of 6.0 

and above OR equivalent) was chosen because it made them eligible for admission in a UK 

university and thus enabled the participants to read their academic sources efficiently. 

Table 5 provides the demographic information of non-native participants and Table 6 shows 

the demographic information of native participants. 
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Table 5 Demographic information of the non-native participants 

Participants Country of 

Origin 

First 

Language 

Total time 

spent in the 

United 

Kingdom 

Gender Discipline  IELTS 

reading 

score OR 

equivalent 

NNR1 Greece Greek 2 months Female Computer Sciences diploma 

19/20 * 

NNR2 India Malayalam 2 months Male Bachelors in 

Sciences 

6.0 

NNR3 Pakistan Urdu  1 month and 1 

week 

Male Computer Sciences 6.0 

NNR4 India Malayalam 1 month and 3 

weeks 

Male Life Sciences N/A* 

NNR5 Latvia Latvian 1 month Female Psychology 6.5 

NNR6 Bangladesh Bangali 2 months and 3 

weeks 

Male Marketing 6.0 

NNR7 Greece Greek 6 months and 2 

weeks 

Male Computer game 

development 

5.5 

NNR8 Nigeria Calabar 4 months Female Bio-medical 

Sciences 

7.0 

NNR9 Uganda Kiswahili 4 months Female Life Sciences 7.0 

NNR10 Greece Greek 6 months Female Psychology 6.0 

NNR11 Pakistan Urdu 5 months Male Business Studies 6.0 

NNR12 Portugal Portuguese 6 months Female Computers (IT) N/A* 

NNR13 Croatia Croatian 2 months Male Bio-medical 

Sciences 

7.5 

NNR14 Pakistan Urdu 2 months Male Law 7.0 

NNR15 Nigeria Ikwerre 1 month Male Software 

Engineering 

7.0 

NNR16 Pakistan Urdu 2 months Male Law 6.0 

*Greek qualification of 19/20 in the Apolytirion plus Pan-Hellenic examinations is equivalent to 
3 A’s at the GCSE level. 

*N/A for reading score means that these participants did not take any test for admission in the 
university because their previous academic record was excellent. 

First languages of non-native English readers were as follows: Greek (3 participants), Urdu (4 

participants), Malayalam (2 participants), Latvian (1 participant), Bengali (1 participant), 

Calabar (1 participant), Kiswahili (1 participant), Portuguese (1 participant), Croatian (1 

participant), Ikwerre (1 participant). 
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Non-native English readers belonged to the following countries: Pakistan (4), India (2), Greece 

(3), Latvia (1), Bangladesh (1), Nigeria (2), Uganda (1), Portugal (1) and Croatia (1). 

Non-native English were from the following academic disciplines: Computer Sciences (2), 

Business studies (1), Bachelor’s in Sciences (1), Life Sciences (2), Psychology (2), Marketing 

(1), Computer game development (1), Bio-medical studies (2), Computers (1), Law (2) and 

Software Engineering (1). 

Among non-native English readers, there were 10 males and 6 females. In terms of their 

reading scores, 1 participant had an IELTS reading score of 5.5, 6 participants had an IELTS 

reading score of 6.0, 1 participant had an IELTS reading score of 6.5, 4 participants had an 

IELTS reading score of 7.0 and 1 had an IELTS reading score of 7.5. One of the participants 

had a diploma 19 to 20 while two of them did not take any test because of their excellent 

academic records. 
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Table 6 Demographic information of the native participants 

Participants Country of origin First language Gender Discipline GCSE grades 

NR1 United Kingdom English Female Human 

Resource 

Management 

3B's 

NR2 United Kingdom English Female Health and 

Social Sciences 

1A and 2B's 

NR3 United Kingdom English Male Computer 

Sciences 

1A and 2 B's 

NR4 United Kingdom English Male Bio-medical 

sciences 

3B's 

NR5 United Kingdom English Male AI&Robotics 3A's 

NR6 United Kingdom English Male A1+Robotics 1A and 2B's 

NR7 United Kingdom English Female Children and 

Adolescent 

Studies 

3B's 

NR8 United Kingdom English Male Life Sciences 3B's 

NR9 United Kingdom English Female Children and 

Adolescent 

Studies 

2A's and 1 B 

NR10 United Kingdom English Male Computer 

Sciences 

3 B's 

NR11 United Kingdom English Male Computer 

Sciences 

1A and 2 B's 

NR12 United Kingdom English Male Business and 

Information 

system 

3B's 

NR13 United Kingdom English Male Forensic 

Science 

3B's 

NR14 United Kingdom English Female Bio-medical 

Sciences 

1A and 2 B's 

NR15 United Kingdom English Male Law 2 B's and 1A 

NR16 United Kingdom English Female Law 3A's 

 

Among native English readers, there were 10 males and 6 females. Native English readers 

were from the following academic disciplines: Computer Sciences (3), Business and 

Information system (1), Forensic Science (1), Life Sciences (1), Human resource management 
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(1), health and social sciences (1), Bio-medical sciences (2), Law (2), AI &Robotics (2) and 

Children and adolescent studies (2). 

In terms of their GCSE scores: 3 A's (2),2 B's and 1A (6), 2A's and 1 B (1), 3B's (7). 

The next section discusses the materials used in this study. 

3.4 Materials 

The materials used in this research are discussed below: 

3.4.1 Academic reading into writing task 

An academic reading into writing task was chosen for the participants in this study who were 

first year undergraduates. Firstly, the academic tutors at the University of Bedfordshire were 

approached and the reading into writing tasks given to the first year undergraduates at the 

University of Bedfordshire were evaluated.  

 

The full tasks given to the first year undergraduates were too long for the purpose of the study, 

so efforts were made to choose a writing task that was relatively short and could be completed 

by the participants from different disciplines. A pilot was conducted with three first year 

undergraduates (from 3 different disciplines) to check if the task was difficult or easy for them 

and it was seen (from the eye tracking data and the interviews) that the task was rated as 

neither difficult nor easy for them. 

The following criteria were used to choose a real life academic writing task: 

a) A task that involved writing down an essay, instead of multiple-choice questions or a test 

task. 

a) A task that involved reading multiple sources for the completion of the assignment. 

c) A generic topic that could be easily read and comprehended by students from different 

academic disciplines. 

Based on the above criteria, an essay writing task was chosen from 8 different tasks, so that 

the participants from different disciplines could easily understand it. Table 7 shows the 
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instructions given to the participants before they started reading and Table 8 shows the actual 

essay writing task. 

Table 7 Instructions for the essay writing task 

 
The purpose of this study is to evaluate and compare the types of reading used by first 

language English speakers and students from overseas while they are doing academic 

reading. Your eye movements will be tracked through eye tracking technology while you 

read three academic texts on a computer screen to prepare for a piece of academic 

writing. You can take as much time as you want to complete your reading. Please use 

the keyboard to move between the pages of the texts. This will be followed by a short 

interview during which you will be asked about the experience of reading these texts. 

  

 

Table 8 Essay writing task 

Assume that you are going to write an essay on the following topic as your module 

assignment.  

Write an essay of 2000 words to describe the ways in which English operates as 

an international language.  

You will be given three extracts related to the topic which might be useful for 

writing the essay. 

 

The texts featured in their course for the above task were sampled carefully, considering the 

fact that they should contain both informative and non-informative paragraphs (see appendix 

4). These three texts covered different aspects of the essay writing task and were carefully 

chosen by the researcher based on the recommendation of the lecturer from the Business 
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School, who helped with the writing task. The participants were expected to summarise these 

aspects for their writing task. 

Informative refer to the paragraphs in the texts that are informative to the writing task and 

contain information beneficial for the task. An example of an informative paragraph from the 

text is:  

English is the medium of a great deal of the world’s knowledge, especially in such areas as 

science and technology. The English language has been an important medium of the press for 

nearly 400 years.... English in advertising began very early on, when the weekly newspapers 

began to carry items about books, medicines, tea, and other domestic products.... 

 

As the writing task requires students to mention the ways in which English operates as an 

international language, so the example above contains the information relevant to the task and 

is therefore marked as an informative paragraph. 

 

Non-informative refers to the paragraphs in the texts that are non-informative the task and 

contain information not directly useful for the task. An example of a non-informative paragraph 

from the text is:  

Many factors contribute to the gradual spread of a language - chiefly political and military might, 

economic power, and religious influence (all of which artificial languages lack). These same 

factors mean that the development of a world language is not viewed with enthusiasm by those 

who would have to learn it. 

 

The above non-informative paragraph discusses the factors that contribute to the spread of 

language but does not explain the ways in which English operates as an international 

language. Therefore, the above paragraph was marked as non-informative to the task. 
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The expert judgement approach is the process in which experts give their opinions in a context 

of decision-making, then these decisions become expert judgments (Benini et al., 2017). This  

approach was used in this study as it provides additional validation about the paragraphs in 

the three academic texts (see appendix 4) being directly related to the task given to the 

participants or not. The following steps were followed during the expert judgement approach: 

a) The panel of judges was asked to rate each paragraph in the three academic texts (see 

appendix 4) as informative, partially informative and non-informative. The 

characteristics of these judges are presented in Table 9. All these judges had teaching 

experience in academic reading into writing skills at the pre-sessional and the 

undergraduate level. The reading into writing task (see Table 8) was specifically related 

to Humanities, so it was a belief that the judges with relevant topic knowledge from the 

Linguistics department would be successfully able to mark the paragraphs as 

informative or non-informative.  

 

Table 9 Characteristics of the expert judges 

Judges Gender Current occupation Years of experience in 

teaching 

1 Male Teacher in the Linguistics 

department 

10 years 

2 Female Ph.D. student of Linguistics 7 years 

3 Female Teacher in the Linguistics 

department 

10 years 

4 Female Ph.D. student of Linguistics 3 years 

5 Female Ph.D. student of Linguistics 3 years 
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b) Although the focus of this study is more on the six sampled informative and non-

informative paragraphs in the academic texts (see appendix 4), the panel was given 

instructions about marking all the paragraphs in each text as informative, partially 

informative or non-informative to the task. Relevant examples were shown to the 

judges that gave them an idea about how each paragraph could be marked. They were 

explained that an informative paragraph would contain information fully related to the 

essay task (see Table 8) that was given to the participants before they started reading. 

They were asked to mark a paragraph as non-informative if it was not entirely related 

to the essay task and if they thought that, in a paragraph, there was both relevant and 

irrelevant information (related and unrelated to the reading into writing task) then they 

would mark it as partially informative.  

c) The judges marked the three academic texts individually on paper. They were clear 

about how the paragraphs should be marked and did not have any questions.  

d) After receiving the feedback from the judges on all the paragraphs, texts were marked 

as informative, non-informative or partially informative based on the decision of the 

majority. 

 

Appendix 5 shows the decision of the 5 judges on all the paragraphs of text 1, text 2 and text 

3 respectively. The informative and non-informative paragraphs with equal word count and the 

judgement on them are highlighted, where 0 signifies informative paragraph, 0.5 signifies 

partially informative paragraph and 1 signifies non-informative paragraph. 

 

For text 1, the decision of the judges was consistent for all the paragraphs, except for 

paragraph 1.1 (4 out of 5 considered it non-informative), paragraph 1.5 (3 out of 5 considered 

it partially informative) and paragraph 1.6 (4 out of 5 considered it as informative). For text 2, 

the decision of the judges was consistent for all the paragraphs, except for paragraph 2.1 (3 

out of 5 considered it informative), paragraph 2.5 (3 out of 5 considered it partially informative) 

and paragraph 2.9 (4 out of 5 considered it as non-informative). For text 3, the decision of the 
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judges was consistent for all the paragraphs, except for paragraph 3.2 (3 out of 5 considered 

it non-informative), paragraph 3.5 (3 out of 5 considered it informative) and paragraph 3.9 (4 

out of 5 considered it as non-informative). 

As a result, Table 10 shows the texts with a number of informative, partially informative and 

non-informative paragraphs in each text.  

Table 10 Three texts with the number of informative, partially informative and non-informative 

paragraphs  

 

Text 1=7 paragraphs 

• 2 informative 

paragraphs 

• 1 partially 

informative 

paragraph 

• 4 non-informative 

paragraphs 

 

 

Text 2=9 paragraphs 

• 7 informative 

paragraphs 

• 1 partially 

informative 

paragraph 

• 1 non-informative 

paragraphs 

 

 

Text 3= 10 paragraphs 

• 5 informative 

paragraphs 

• 0 partially 

informative 

paragraph 

• 5 non-informative 

paragraphs 

 

 

In order to obtain an in-depth picture of the reading behaviour of the participants, a decision 

was taken to focus particularly on their performance in relation to two paragraphs in each text. 

So, overall there are three informative and three non-informative paragraphs on which the 

types of reading adopted by the participants from both the groups were investigated. 

 

In addition, consideration was given to make the word count of the three sampled informative 

and non-informative paragraphs roughly equivalent. This was done in order to make the data 

obtained from eye movements comparable across the various paragraphs that were chosen. 

The word count of all the paragraphs was around 150 (plus/minus 10). See appendix 4 for the 
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three texts with informative paragraphs highlighted in red and non-informative paragraphs 

highlighted in blue. 

 

The number of idea units in the six sampled informative and non-informative paragraphs were 

also calculated to evaluate the density of information in each paragraph. An idea unit is defined 

as: 

 'a chunk of information which is viewed by the speaker/writer cohesively as it is given 

a surface form ... related ... to psychological reality for the encoder' (Kroll,1977, p.85).  

The number of idea units in informative and non-informative paragraphs of the three texts was 

calculated by the researcher by reading these paragraphs carefully and counting the number 

of idea units (main ideas) and sub-units (sub-ideas). Table 11 shows a few lines from a non-

informative paragraph of text 1 and the way it was divided into idea units and sub-units. 

Table 11 Calculation of idea units and sub-units 

Many factors contribute to the gradual spread of a language-chiefly political and military 

might, economic power, and religious influence. 

 

Idea unit         red represents the main idea-unit 

Four sub-ideas         blue represents the sub-ideas 

 

 

The informative paragraphs used in this study had more idea units and were denser in 

information than the non-informative paragraphs. The idea units of informative paragraphs 

showed the number of informative idea units and sub-units, while the idea units of non-

informative paragraphs showed the number of non-informative idea units and sub-units. Table 

12 shows the number of words and idea units in informative (1.6, 2.7 and 3.6) and non-

informative paragraphs (1.2, 2.9, 3.9) respectively. 
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Table 12 Number of words and idea units in informative and non-informative paragraphs 

Informative paragraphs 

Paragraph numbers Number of 

words 

Number of idea units 

1.6 149 10 main ideas with sub-ideas 

2.7 149 7 main ideas with sub-ideas 

3.6 158 10 main ideas 

Non-informative paragraphs 

 Number of 

words 

Number of idea units 

1.2 148 5 main ideas with sub-ideas 

2.9 145 2 main ideas with sub-ideas 

3.9 149 2 main ideas with sub-ideas 

 

Textual analyses were also conducted on the six sampled informative and non-informative 

paragraphs to evaluate them for their lexical density, average sentence length and readability. 

The average sentence length was calculated with the help of the text inspector that is a web 

tool for analysing texts (Text Inspector, 2019). The lexical density of the paragraphs is 

calculated by text analyser that is an online tool for textual analysis (Text Analyzer, 2019). 

Lexical density “provides a measure of the proportion of lexical items (i.e. nouns, verbs, 

adjectives and some adverbs) in the text” (Johansson, 2009, p.61). A high lexical density 

indicates a large amount of information-carrying words and a low lexical density indicates 

relatively few information-carrying words (Biber, Conrad and Leech, 2002). 
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Klare (1963, p.1) defined readability as “the ease of understanding or comprehension due to 

the style of writing”. There are different ways to calculate the readability of a text and in this 

study, a Flesch-Kincaid readability test is used that could tell you what level of education a 

person needs to easily read a piece of text (Readable, 2019). Flesch-Kincaid grade level was 

calculated with the help of the text inspector as explained above. Table 13 shows the mean 

and standard deviation of the text features mentioned above on the six sampled informative 

and non-informative paragraphs. 

 

Table 13 Mean and standard deviation of the text features on sampled informative and non-

informative paragraphs 

 Lexical 

density 

 

(%) 

Average 

sentence length 

Flesch Kincaid 

Grade 

Level 

Grade Level 

Mean 85.16 20.59 13.15 13th Grade 

Standard 

Deviation 

3.09 5.53 1.57 1.36 

 

The standard deviation figures in Table 13 suggest that all informative and non-informative 

paragraphs are almost similar in terms of the lexical density and average sentence length as 

the standard deviation is low (standard deviation for the lexical density is 3.09% and for an 

average sentence length is 5.53). Similar lexical density (85.16%) for the six sampled 

informative and non-informative paragraphs suggests that these paragraphs are equally dense 

in information, which is information related to the task in informative paragraphs and 

information not related to the task in the non-informative paragraphs. So, the six informative 
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and non-informative paragraphs are controlled in terms of information available for the 

participants to read and comprehend. 

In Table 13 Flesch Kincaid Grade level shows that the informative and the non-informative 

paragraphs are appropriate for Grade 13 students, and the text would be easily understood by 

18 to 19 years old students. The participants of this study are first year undergraduates (Grade 

13), so the text is appropriate to the level of students. 

 

3.4.2 Stimulated recalls and interview questions 

 

Stimulated recalls were part of an interview that was semi-structured. Both the retrospective 

recalls and the interviews were audio-recorded and were held after the participants read each 

text.  

 

During recalls, the participants were shown the chunks of the video footage of their own 

recordings (this served as the stimuli) from the informative and the non-informative paragraphs 

and they observed their eye movements represented on the screen. Each participant 

described his/her reading behaviour as they observed the recordings.  Two stimuli from each 

text (one for informative paragraph and one for non-informative paragraph) were shown to the 

participants during which they either read carefully or quickly and they commented on them. 

For example, if a participant had gone back to read a part of the text or had quickly read another 

part or fixated longer on a specific part, so these parts were specifically chosen to be shown 

to the participants.  

 

The stimulated recall questions were: 

1) Why did you read this part slowly? 

2)Why did you read this part quickly? 
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The interview questions provided further details into the participants' interests, abilities and the 

reading techniques used by them (see appendix 7). Below are the interview questions along 

with the reason for including each question:  

1) Did you find this text interesting?  

2) Was the text difficult or easy for you in accordance with the task that was given to 

you? 

The above two questions were included to gain an understanding of the participants' level of 

interest in this specific area, which also had an influence on their reading behaviour. 

3) While reading you had a purpose in your mind that you have to write an essay later 

so what were you exactly looking for while reading? 

4) How did you handle the text to get the information? 

5) How did you try to extract the relevant information from the text? 

These questions helped to understand the techniques used by the participants to extract the 

relevant information. 

6) Do you think this text was relevant to the given task? 

7) Was there some irrelevant part in this text? 

The above two questions helped to evaluate the ability of the participants to be selective while 

reading the academic texts. 

3.4.3 Observations 

 

The materials for two types of observations included the following: 

Observation 1: An observation sheet (see appendix 6) was designed so that the different types 

of reading adopted by the participants while reading individual paragraphs in the texts could 

be noted down by the researcher while they read on the screen. The different categories were 
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marked on the observation sheet by the researcher while the participants were reading each 

paragraph in the text, but the categories that were used during the stimulated recalls were the 

ones related to the chosen informative and non-informative paragraphs with equal word count. 

The categories used in the observation sheet were the following: 

a) Reading two lines or more 

b) Focusing on each word in a line OR spending more time reading individual words 

The above two categories indicate the careful reading as careful local reading 'involves 

processing at the decoding level until the basic meaning of a proposition is established' (Khalifa 

and Weir, 2009, p.59). This definition states that the careful local reading involves reading 

carefully at the word and the sentence level.  

      c) Making regressions (going back and reading text within a sentence) 

      d) Making regressions (going back and reading text across the sentences in a paragraph) 

      e) Regressing back to the previous paragraph 

The above three categories indicate the careful reading by the participant that involves going 

back and reading the text, also called regressions (Rayner et al., 2012; Rayner, 1998).  

Regressions can occur at the word level, the sentence level and across the sentences. 

      f) Making long jumps (jumping 4 words or more) while reading 

      g) Reading lines at a fast pace (reading within seconds without focusing much on individual 

words) 

      h) Skipping a part of the text (2 or more sentences or a full paragraph) 

The above three categories indicate the expeditious reading by the participant reading as it is 

defined by Urquhart and Weir (1998, p.101) as 'how readers process texts quickly and 

selectively, i.e. expeditiously, to extract important information in line with intended purposes'. 

Thus, the expeditious reading is the ability of a reader to quickly read parts of a text and 

understand relevant information associated with the pre-defined purpose.  

i) Specify if others. 
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The above category is included so that any other reading behaviour by the 

participants could be noted down. 

Observation 2: The researcher observed the recordings of all the participants on Tobii Studio 

Software and then recorded the reading activity of the students for every 10 seconds. The 

reading activity of the participants was marked for every 10 seconds and the basis on which 

the categories were created is the reading types mentioned in Khalifa and Weir's model (2009). 

These categories included a) careful at the local level b) careful at the global level c) 

expeditious at the local level d) expeditious at the global level (see appendix 12). 

The next section discusses the procedures used for data collection in this research. 

3.5 Procedures for data collection 

Set up: The eye tracker was set up carefully by mounting it on a laptop. The laptop was also 

connected to a big screen so that the participants' eye movements could be clearly monitored 

on a big screen. The laptop was used by the researcher to monitor the eye movements of the 

participants and marked the types of reading adopted by the participants on the observation 

sheet while they read the three texts. For example, if a participant fixated more or made 

regressions a number of times, all these types of reading were marked on the observation 

sheet (see appendix 6). Figure 8 illustrates the setup of the equipment for collecting the eye 

tracking data. 
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Figure 8 Illustration of the equipment set up for data collection 

Briefing: Before starting the reading task (Section 3.4.1), the purpose of the research was 

made clear to the participants and ethical approval was taken by getting the consent forms 

signed by the students (see appendix 2). A recruitment form was also filled in by the 

participants that included information about their background like their first language, their 

discipline, etc. (see appendix 3). 

 

Participants were then asked to sit in front of the screen and the distance between a participant 

and the screen was adjusted so that it is around 60 cm. Individual fixations and saccades of 

each participant were calibrated with the calibration tool in Tobii Studio software and this was 

done to ensure accuracy in the eye tracking data by keeping the eye movements of the 

participants within the range of the eye tracker. 

 

Data collection: The participants were given the academic reading into writing task (see 

Section 3.4.1) and asked to read three academic texts with six sampled informative and non-

informative paragraphs, and their eye movements were tracked. The reason for including non-

informative sections was to evaluate the ability of the participants to skip the irrelevant material 
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and focus on the relevant parts, as what happens in real life academic tasks. The reading of 

the materials helped them to complete their task, but they were not asked to actually do this 

task after reading these materials. 

 

These academic texts (see appendix 4) were presented to them on a computer screen. Firstly, 

the participants were asked to read and understand these texts assuming that they were 

reading them for the purpose of completing their academic writing task. The researcher was 

taking notes on the observation sheet (see Section 3.4.3) about the types of reading carried 

out by the participants for each paragraph. There were three recordings of each participant, 

one for each text as explained in Section 3.2.1. 

 

The stimulated recall interviews were held after each text during which the participants were 

shown the chunks of the recordings of the informative and the non-informative paragraphs 

during which they either read carefully or expeditiously and they commented on the types of 

reading used by them, which was audio-recorded. Stimulated recalls were followed by an 

interview including semi-structured questions (Section 3.4.2), which were further elaborated 

depending upon the responses of the participants. Each participant was then asked to describe 

their reading behaviour and their explanation was audio recorded. The same procedure was 

repeated with each text and there was a total of three recordings of each participant. 

 

With each participant, three sessions of stimulated recalls and interviews were held (one 

stimulated recall after each reading each text). Each session of stimulated recall took place for 

around one to one and a half minute and each session of the interview took around 3 minutes. 

The audio recordings of the stimulated recalls and interviews were transcribed by the 

researcher and later analysed by the researcher on computer-assisted software for data 

analysis known as NVivo (QSR,2015), as explained in Section 3.7.2. 
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Ways to overcome the limitations:  The limitations of eye tracking as a research method include 

an abundance of data generated from eye tracking, difficulty in its interpretation and keeping 

the participants' head immobile while the participants read. The limitations of stimulated recalls 

include: delay in recalls, inaccurate responses from the participants, fabricated responses of 

the participants to sound more favorable for a situation and the students might feel nervous 

and would not be able to report their thought processes properly. Further explanation of these 

limitations was provided in Section 3.2.1, 3.2.2 and 3.3.3. Following are the ways in which 

these limitations were overcome: 

 

The precaution was taken about the seating position of the participants and they were 

instructed not to move much while reading the texts so that they remain within the range of the 

eye tracker and their eye movements could be fully tracked.  

 

Because of the abundance of data generated from eye tracking, the focus was just on the few 

paragraphs (three informative and three non-informative) in the academic texts. As it is difficult 

to interpret the eye tracking data, information about saccades was not used in the study and 

this is explained in detail in Section 3.6. 

 

Measures were taken to ask appropriate questions from the participants which would help the 

researcher to gain sufficient information from the participants to answer the research 

questions. Special care was also taken to conduct the interviews immediately after reading so 

that the recalls were not delayed, and the participants could report reliably. A comfortable and 

friendly environment was provided to the participants so that they could report about their 

thought processes effectively. 

 

To avoid the researcher's bias in the observations, 10 percent of the observation data was also 

given to another researcher for observation so that the results could be tallied and cross-

checked. The level of agreement was 80 percent as initially the observations on each 
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paragraph were calculated for every 10 seconds and if a paragraph was read for a few seconds 

extra (less than 10 seconds) that was also noted down. For example: if a participant read a 

paragraph in 34 seconds then after three gaps of ten seconds each, the researcher noted 

down the reading behaviour for an extra 4 seconds also. The rater who observed the data had 

reservations with this approach and it was mutually agreed that if the last few seconds would 

be more than 5 seconds that would be noted down and the reading behaviour for less than 5 

seconds would be ignored.  

 

The results from the observations were more reliable when this method was used in 

combination with other methods (eye tracking and stimulated recalls in this study) so that the 

results from observations were further approved by eye tracking data and stimulated recalls. 

The next section discusses the procedure for choosing appropriate eye tracking measures 

3.6 Procedure for choosing appropriate eye tracking measures 

There were a number of eye tracking metrics that were looked into to choose the most 

appropriate eye tracking metrics for this study. In the previous studies, Rayner et al. (2012) 

used four eye tracking metrics to evaluate L1 reading types which are the words read per 

minute, the proportion of regressive movements, the fixation duration and the length of 

saccades. 

 

As explained in section 2.7.2 of Chapter 2, a number of studies (Bax and Chan, 2016; Brunfaut 

and McCray, 2015; Rayner et al., 2012; Yu, He and Isaacs, 2017) used eye tracking as a 

research method and different eye tracking measures were used in these studies. Different 

eye tracking metrics in these studies included the words per minute, fixation count or the 

number of fixations, the number of forward saccades, the median length of forward saccades, 

number of regressions, the median length of regressions, the proportion of regressive 

movements, fixation duration, time to first fixation (the time from the start of the stimulus display 
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until the participant fixates on the Area of Interest) and first fixation duration (duration of the 

first fixation on an Area of Interest). 

All these ten eye tracking metrics were tested, and Table 14 shows the eye tracking metrics 

tested and the ones that proved to be useful for this study. Those eye tracking measures were 

useful for this study which enabled the researcher to understand the different types of reading 

adopted by both the groups while reading academic texts. 

 

Table 14 Eye tracking metrics used in this study 

                                             Eye tracking metrics 

Number of forward saccades                       × 

The median length of forward saccades                       × 

Number of regressions                       × 

The median length of regressions                       × 

The proportion of regressive movements                         

Number of fixations                        

Fixation duration                        

Words read per minute                        

Time to first fixation                       × 

First fixation duration                       × 

 

It could be seen from Table 14 that measures related to saccades and their length could not 

be used in this study and this is explained below. Generally, the Tobii Studio software uses the 

speed of the eye movements to determine fixations or saccades as mentioned in Tobii Studio 

manual (2015, p.54) that 'data points with angular velocity below the threshold value are 

classified as “fixation” and data points above are classified as “saccade” '. I-VT fixation filter 

was used in this study and this filter uses a velocity threshold of 30 degrees/ sec, which is 

explained in detail in Section 3.7.1. 
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For example, if we look at Figure 9 below, the first fixation is on number 1 and the second 

fixation is on number 3 and then the third fixation is on number 4.  

 

Figure 9 Example of how saccades occur while reading a text 

 

Sometimes on the way to number 3 the eye can move quickly, pause a little bit but not long 

enough to cause a fixation (point 2 in the diagram) and then move again fast enough to the 

place where it actually fixates (point 3) as mentioned by Holmqvist (2011, p.23) that  

  

 'A large portion of saccades do not stop directly at the intended target, but the eye 

'wobbles' a little before coming to a stop. This post-saccadic movement is called glissade'.  

 

Because of the speed of the eyes, this would end up in two saccades (saccade 1 from fixation 

1 to 2 and saccade 2 from fixation 2 to 3) instead of one (from fixation point 1 to 3). Sometimes, 

even a blink of an eye in the middle of a saccade breaks it into two saccades and therefore 

saccade information is less useful and more difficult to work with. It is also less reliable than 

fixation information. Therefore, the measures related to saccades, that is, the number of 

forward saccades, the median length of saccades or median length of regressions were not 

used in this study. 
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The measure of the number of fixations and the mean fixation duration is used in this study as 

it would help to understand the types of reading adopted by the participants while reading the 

informative and the non-informative paragraphs. Higher number of fixations and higher mean 

fixation duration on a text suggests that it is read slowly by the reader as he/she takes time to 

process the words in the text while fewer number of fixations and less mean fixation duration 

on a text suggest that it is read more quickly without spending much time in processing the 

information (see Section 3.2.1 in Chapter 3). 

The measure of the words read per minute is used in this study to investigate the types of 

reading used by the participants as fewer words read per minute for a text suggests that it is 

read more carefully as compared to a text which has more words read per minute and this 

suggests that it is read more quickly (Rayner et al., 2012).   

The measure of the number of regressions or the proportion of regressive movements is almost 

the same as the former gives the total number of fixations that go further back in the text 

(regressive fixations) and later gives the percentage of total fixations that are regressions (in 

the context of the present study this is how regressions are used because of the saccade data 

being less reliable as explained above). So, using the measure of the number of regressions 

would just be repetition as the measure of the proportion of regressive movements also gives 

similar information. So, the measure of the proportion of regressive movements was used in 

this study. In this study, fixations that occurred earlier in a text were considered and these are 

called regressive fixations but technically they were called as regressions in this study. Rayner 

et al. (2012) believed that if there are more regressions while reading (more than 15%), this 

indicates that the participant is reading the text more carefully as compared to a text that has 

a fewer number of regressions, that is less than 15 percent. 

 

The measure including the time to first fixation and first fixation duration were not relevant to 

the present study as these measures give information about the first fixation or the duration of 

the first fixation of the participants on an Area of Interest and would not be able to give any 
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information about the types of reading adopted by the participants while reading academic 

texts. 

 

So, the eye tracking metrics used in this study are: a) words read per minute b) number of 

fixations c) mean fixation duration and d) proportion of regressive movements. These 

measures helped to evaluate the switches in the types of reading made by participants while 

reading informative and non-informative paragraphs. 

 

The next section discusses the data analysis procedures of each method. 

3.7 Data Analysis 

The data was analysed from three sources namely eye tracking data, stimulated recalls, 

interview questions and observations. 

3.7.1 Eye tracking data 

 

a) Firstly, a segment was created of each paragraph by the researcher on the Tobii Studio 

software. These segments helped in 'identifying and aggregating portions of a stimulus 

presentation for analysis' (Tobii pro, 2015, p.43). These segments facilitated the software to 

easily extract figures for specific paragraphs marked as informative and non-informative to the 

task (see Section 3.4.1) under each segment. 

b) The paragraphs were split into two pages because of the font size of the text (see Section 

3.2.1 for further details) and the software does not allow to create a single segment for each 

paragraph if it is split into two pages. So, instead of one single segment for each paragraph, 

two segments were created for each paragraph. 

c) Then, to extract data for each eye tracking measure, data was exported from Tobii studio 

into an excel file by selecting specific segments of paragraphs (informative and non-informative 

to the task) of each participant, as mentioned in point (b) above.  
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d) A fixation filter was also chosen from Tobii studio for the purpose of analysis. I-VT fixation 

filter was chosen in this study because this filter 'is to classify eye movements based on the 

velocity of the directional shifts of the eye. The velocity is most commonly given in visual 

degrees per second (°/s). If the velocity of the eye movement is below a certain threshold the 

samples are classified as part of a fixation' (Tobii pro, 2015, p.52). 

In this study, the default setting for the I-VT fixation filter was chosen, which included a) velocity 

threshold = 30 degrees/sec b) maximum time between fixations= 75ms c) minimum fixation 

duration= 60 ms. 

 

Based on the above settings, 'data points with angular velocity below the threshold value are 

classified “fixation” and data points above are classified “saccade” (Tobii pro, 2015, p.54). This 

suggests that the eye movements with a velocity threshold of 30 degrees /sec and below were 

considered as fixations and those with a velocity threshold of above 30 degrees /sec were 

considered as saccades in this study. 

 

Eye tracking data was analysed both qualitatively and quantitatively. Qualitatively, eye tracking 

data was analysed with the help of heat maps and gaze patterns. The heats maps gave an 

indication of the parts of texts that were focused more, while gaze plots indicated the order or 

the sequence of fixations. Samples of these heat maps and gaze plots were used to compare 

the types of reading used by native and non-native English readers on informative and non-

informative paragraphs. 

Quantitatively, eye tracking data was analysed with the help of eye tracking measures. There 

are four eye tracking measures used in this study and the following are the analysis procedures 

for each. 

Number of fixations: The exported excel file from Tobii studio showed the number of fixations 

on each segment. For each paragraph, the number of fixations from each segment (2 

segments= 1 paragraph) were added up to get the total number of fixations on each paragraph. 
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Figure 10 showed a sample of the excel file exported from Tobii Studio and the highlighted 

part in Figure 10 showed the number of fixations of a participant on a paragraph.  

 

Figure 10 Example of an excel sheet with the number of fixations 

Firstly, the mean was calculated for the number of fixations of the three sampled informative 

paragraphs and then for the non-informative paragraphs of each participant. Then, a collective 

mean, median and standard deviation of the number of fixations on all the informative and non-

informative paragraphs were calculated separately for native and non-native groups. These 

figures (mean, median and standard deviation across all informative and non-informative 

paragraphs) were compared to evaluate the number of fixations on the informative and the 

non-informative paragraphs within these groups. The comparison was also made between the 

two groups to evaluate the number of fixations on informative and non-informative paragraphs 

of the two groups. 

Mean fixation duration: The exported excel file from Tobii studio also gave the fixation duration 

(in milliseconds) on each fixation. A mean was taken of the fixation duration of all the fixations 
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measured for six sampled informative and non-informative paragraphs separately. As there 

were two segments of each paragraph, a mean was taken of the mean fixation duration of two 

individual segments to get the mean fixation duration of the whole paragraph. Figure 11 

showed a sample of the excel file exported from Tobii Studio and the highlighted part in Figure 

11 showed the fixation duration of a participant for each fixation on a paragraph. A mean was 

taken of the fixation duration of all the fixations to calculate the mean fixation duration of the 

participant on each segment/paragraph.  

 

Figure 11 Example of an excel sheet with fixation duration on each fixation 

Firstly, the mean was calculated of the mean fixation duration of all the informative and non-

informative paragraphs of each participant separately. Then, a collective mean, median and 

standard deviation were calculated of mean fixation duration of all the informative and non-

informative paragraphs across all the participants of the two groups separately. These figures 

(mean, median and standard deviation across all informative and non-informative paragraphs) 

were compared within a group to evaluate the mean fixation duration on informative and non-
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informative paragraphs. The comparison was also made between the two groups to evaluate 

the mean fixation duration on informative and non-informative paragraphs of the two groups. 

Words per minute: This measure (in seconds) was calculated by dividing the number of words 

in that paragraph by the time taken for reading the paragraph (in seconds) and multiplied by 

60. 

This analysis of this measure was conducted at two levels: for the whole text and then for the 

six sampled informative and non-informative paragraphs with equal word count. 

A mean, median and standard deviation of words per minute were calculated for all the 

paragraphs in text 1, text 2 and text 3. The participants in native and non-native groups were 

compared based on the mean, median and standard deviation of words read per minute to 

evaluate the reading types. 

The comparison was also performed within the group by comparing the mean, median and 

standard deviation of words read per minute read by the participants for text 1, text 2 and text 

3. 

The next level of analysis was performed on the six sampled informative and non-informative 

paragraphs in text 1, text 2 and text 3 with equal word count. The mean, median and the 

standard deviation were calculated collectively for three texts, each for informative and non-

informative paragraphs. Both groups of participants were compared in relation to the mean, 

median and standard deviation of the words read per minute read for all the informative 

paragraphs and non-informative paragraphs. The comparison was also made within a group 

to see if the participants read fewer words per minute for the informative paragraphs than the 

non-informative paragraphs. The comparison in the words read per minute was also made 

across the two groups. 

The proportion of regressive movements: The exported file from Tobii Studio showed the x 

and the y movements on the paragraphs as illustrated below, where x shows a movement 
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backward or forward on a line in a text and y shows a movement above the line or below the 

line. 

 

Y coordinate 

 

 

X coordinate 

 

 

These x and y values on the exported excel sheet helped to calculate the proportion of 

regressive movements with the following formulas applied on an excel sheet (Latimer, 2019): 

• The height and width of the screen on which the participants read were calculated. 

Height of the screen=32cm 

Width of the screen=59.5cm 

Source text display area= 24.5cm height and 39.5cm width 

• The number of pixels per cm was calculated which was done by: 

Resolution of the screen=1600*900 pixel 

Height in pixels/height in cms * width in pixels/width in cms= 1600/59.5*900/32=27.50 

pixel per cm 

• The distance between the center of one line and the line above or below was 3cm. To 

convert these centimetres into pixels= 3 * 27.5=83 pixels. 

• If the y coordinate is more than -80 (80 less than the previous y coordinate), this 

indicates a movement or regression to the line above. 
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• If the y coordinate is more than -160 (160 less than the previous y coordinate), this 

indicates a regression two lines above. 

• If the y coordinate is +80 (80 more than the previous y coordinate), this indicates a 

movement to the line below. 

• The number of characters including spaces per line was calculated on average over 

the whole document. Therefore, it was not exact, and this was partly due to the 

justification of left + right margins. 

Text width in pixels= 1086 pixels 

1cm= 27.5 pixels 

Each character took up almost half a cm space, so it is approximately 13.75 pixels per 

character for x. 

• If a participant goes back approximately 5 to 6 characters, that would be considered a 

regressive movement (Rayner et al.,2012). 

 So, space taken by each character= 13.75 pixels 

Space taken by 5 characters = 13.75*5= approximately 70 pixels 

• If the x coordinate is less than -70, this would be considered as a backward movement 

or regression along a line. 

Two types of regressions were calculated that included regressions back on the same line or 

regressions up two lines or above. Regressions up one line were not considered in this study 

because the readers generally move forward or make return sweeps, which is the eye 

movement from the end of one line to the beginning of the next line (Just and Carpenter, 1980). 

It might be possible that this eye movement from the end of one line to the beginning of the 

next line or the beginning of one line to the end of the previous line might be considered as 

regression and would confuse the results and make them less reliable. This is the reason that 

regressions to the previous lines were ignored and the regressions up two lines or above were 

only taken into account. Figure 12 shows an example of an excel sheet extracted from Tobii 

Studio.  
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Figure 12 An example of an excel sheet extracted from Tobii Studio 

The part showing the regressions in Figure 12 was extracted by applying the formula =IF(K10<-

70, "regression","" ). As explained earlier, this formula explains that if the x coordinate is less 

than -70, than it was identified as a regression. Further formulas were applied to distinguish 

same line and regressions up two lines or above. For regressions up two lines or above, the 

following formula was used:=IF($L19<-160,"up two lines"," ").  This formula explains that if the 

y coordinate was more than -160 (160 less than the previous y coordinate), this indicated a 

regression two lines above. For same line regressions, the following formula was 

applied:=IF($L19>-80, "same line or down", " "). If the movement was backward on the same 

line, the value of x coordinate identified it as a regression. 
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The excel sheet in Figure 12 shows that the number of regressions can be counted on each 

segment after applying the formulas. The percentage of regressions was calculated by dividing 

the number of regressions by the total number of fixations and then multiplying it by 100. 

Firstly, the mean was calculated of the proportion of regressive movements on (same line 

regressions and regression up two lines or above) all the informative and non-informative 

paragraphs of each participant. Then, a collective mean, median and standard deviation were 

calculated of the proportion of regressive movements (same line regressions and regression 

up two lines or above) of all the informative and non-informative paragraphs across all the 

participants of the two groups separately. These figures (the mean, median and standard 

deviation across all informative and non-informative paragraphs) were compared within a 

group to evaluate the proportion of regressive movements on (same line regressions and 

regression up two lines or above) on informative and non-informative paragraphs. The 

comparison was also made between the two groups to evaluate the proportion of regressive 

movements (same line regressions and regression up two lines or above) on informative and 

non-informative paragraphs of the two groups. 

See appendix 8 with a typical example of an exported excel sheet showing the number of 

fixations, mean fixation duration and the proportion of regressive movements. 

After the descriptive analyses, statistical analyses were conducted on the eye tracking data 

and the normality test showed that most of the data was not normally distributed. So, a non-

parametric test was conducted on the data. A type of non-parametric test known as the Mann 

Whitney U test was chosen to evaluate the differences between two independent groups on 

the same dependent variable (Field,2013). 

The eye tracking data (20 percent of the calculations) calculated on an excel sheet for different 

eye tracking measures were checked by a Ph.D. colleague (in applied linguistics), who was 

explained about the formulas that were applied on an excel sheet. The calculations were 

almost accurate as reported by the colleague and the agreement level was 90 percent. 



123 
 

3.7.2 Stimulated recalls and interview questions 

Then data from recalls and interviews were analysed both quantitatively and qualitatively 

through the computer-assisted software for data analysis known as NVivo (QSR, 2015). 

            Although, NVivo was used for qualitative analysis yet the analysis here was called quantitative 

because it used the figures extracted from NVivo (the frequency of the participants that 

reported using a specific category in the stimulated recalls and interviews). The data was 

analysed quantitatively through the following steps: 

• The stimulated recall transcripts of the participants were imported into NVivo and then 

these transcripts were coded to the relevant nodes. This step is called coding, which is 

the process of putting together information that is related to each other, into nodes 

(Bazeley, 2007). This coding was done by highlighting and dragging the parts of the 

transcripts, where the students reported the reasons for following a specific type, under 

the relevant sub-nodes.  

• Firstly, for stimulated recall data, three nodes were created which included text 1, text 

2 and text 3. Under each node, four sub-nodes were created that were the reasons to 

read the informative paragraphs carefully, reasons to read informative paragraphs 

expeditiously, reasons to read non-informative paragraphs carefully and the reasons 

to read non-informative paragraphs expeditiously. Under each sub-node, further sub-

nodes were created based on the responses of the participants on the reasons to follow 

a specific reading type for informative and non-informative paragraphs.  

• Similarly, for the interviews, nodes were created for each interview question and its 

sub-nodes included its further sub-divisions. For example, for the question about how 

did you try to extract the relevant information from the text?, the main node was the 

question and its sub-nodes were the different ways that the participants reported 

extracting the relevant information. Another question about whether the text was 

difficult or easy, three nodes were created for this that included easy text, difficult text 

and neither easy nor difficult. 
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Below is an example of an interview transcript that shows how coding was done. 

It is mainly because this paragraph is important and relevant as I am a university 
student...It talks about how English is used in international universities like Oxford 
University...[This was put under the careful reading of informative paragraph and 
dragged under the node named RELEVANT] 
 
I think this is the end of all the three texts..so I think it will tell me the overall theme and 
will help me to understand these texts... .[This was put under the careful reading of 
non-informative paragraph and dragged under the node named CONCLUDING 
PARAGRAPH] 
 
I read very much everything..I like to read as much information as I can...so that when 
I read the second time I can do the skipping like I was doing when I was writing [This 
was put under the careful reading of informative paragraph and dragged under the 
node named HABIT] 
 
 
It was interesting as compared to other ones..beginning was more interesting like 
talking about the history of how English is widespread [This was coded under the node 
interesting as YES] 
 
This was easier than the last one [This was coded under the node EASY] 
 
I found this was the most relevant for some reason [This was coded under the node 
FULLY RELEVANT] 
 
picking out numbers to see if they were connected to keywords...going over very quickly 
at some points..just picking up a few words from the paragraph and to see if the 
paragraph was relevant and useful..to get a gist of it  [This was coded under the node 
KEYWORDS as a way to extract relevant information] 
 

• After creating the nodes and coding the interview transcripts by putting the reports of 

the participants under the relevant nodes, the matrix coding query was selected in 

NVivo. Matrix coding queries enable to compare pairs of items and display the results 

in a table or matrix (Bazeley, 2007). The matrix coding query was calculated for the 

native and non-native groups separately. Matrix coding query enabled to gain access 

to the data that shows the frequency count of the participants on the coding that had 

been done previously to create nodes and sub-nodes. As a result of the matrix coding 

query, a table was generated from NVivo that showed the participants and the nodes 

in rows and columns and it showed the frequency count of the participants who reported 

using nodes and sub-nodes.  



125 
 

• This matrix coding query table was exported on an excel sheet and separate tables for 

each question were created manually by the researcher. Then, based on the frequency, 

the percentage of the participants who reported using nodes and sub-nodes (for 

stimulated recall and interview questions) were calculated for both the groups (for each 

text). 

• A collective mean of text 1, text 2 and text 3 was calculated for the percentage of 

participants who responded to a specific category in each question. 

• Finally, the mean figures of the percentages of both the groups of participants were 

compared, who reported using each node and sub-nodes, for each stimulated recall 

and interview question. 

• For example, for the interview question 'how did you try to extract the relevant 

information from the text?', some of the native participants reported that they focused 

on keywords (Text 1= 18.75%, Text 2=18.75% and Text 3=25%). These figures 

showed the percentage of participants that reported that they focused on keywords in 

text 1, text 2 and text 3. Then a mean percentage for a specific category was calculated 

by adding up the percentage on three texts (in the above case, the mean of the 

percentages for focus on keywords =20.83%). These mean figures were used to 

compare the percentage of participants in both groups for the given categories as 

responded by the participants for each question. 

 

Qualitatively, the stimulated recalls and interview data were analysed mainly by using the 

figures extracted from NVivo for quantitative analysis. Based on these figures, the researcher 

gave a thorough read to the stimulated recall and interview data. Additionally, the reports of 

the participants were quoted to show how the majority and the minority of participants in both 

groups responded to the different stimulated recall and interview questions. For example, for 

the interview question, 'What were you looking for in the text while reading?', the figures 

extracted from NVivo showed that 12.5% of native English readers were looking in the text for 

what the question demands and 18.75% of non-native English readers also reported looking 
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for the same information in the texts. These figures extracted from NVivo were used as a basis 

to quote some of the reports of the participants from the stimulated recalls and interview data 

that supported these figures (from NVivo). 

The categories or the nodes created on NVivo were also analysed by the Ph.D. colleague for 

20 percent of stimulated recall and interview data. The level of agreement was 80 percent as 

the researcher argued that there was a problem with some categories or nodes as they were 

not clearly defined. For example, the category of whether the text was neither difficult or easy, 

the Ph.D. colleague believed that there should be separate categories for easy text, difficult 

text and neither easy nor difficult. Another category was relevant or irrelevant text and there 

were some participants who reported the text to be partially relevant. The Ph.D. colleague 

suggested that there should be a separate category of partially relevant so that these 

categories were clearer and more understandable. 

3.7.3 Observations 

The data obtained from observation 1 was used by the researcher during the stimulated recalls 

so that only those chunks of the eye tracking data from informative and non-informative 

paragraphs were shown to the participants that they either read carefully or quickly. 

The data obtained from the observation 2 was analysed quantitatively in terms of percentages 

in the following way: 

• Firstly, the types of reading used by each participant were calculated individually by 

observing their video recordings on Tobii Studio. The informative and the non-

informative paragraphs read by each participant for each text were observed by the 

researcher and their reading type was noted down for every ten seconds based on the 

reading types mentioned in Khalifa and Weir’s model of reading (see appendix 12 for 

the observation sheet) 
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• A percentage was calculated for each category based on the researcher's notes and 

then a mean, median and standard deviation was calculated of the percentages of the 

participants within a group on each category.  

• Both the groups were compared across their mean, median and standard deviation for 

each category to evaluate the types of reading followed by the participants in both the 

groups while reading informative and non-informative paragraphs. 

3.8 Summary 

This chapter presented a justification for using three different research methods along with the 

strengths and limitations of each method. Eye tracking data, stimulated recalls, interviews and 

observations were used to investigate types of reading of native readers on a sampled 

academic reading into writing task, types of reading by non-native readers on the same 

sampled reading into writing tasks and to compare the types of reading adopted by native and 

non-native English readers on the same task. In particular, the research explored how the 

participants read the informative and non-informative paragraphs in the academic texts. The 

participants used in the study, the procedures for data collection and data analysis were also 

discussed in this chapter.   



128 
 

Chapter 4 Findings of the study 

4.1 Introduction  

 

The previous chapter, Chapter 3, discussed the various methods used in this study and the 

justification of using each method. The chapter also discussed the pros and cons of using each 

method and the materials used for them. The procedures used for data collection and data 

analysis were discussed in Chapter 3. 

This chapter reports the results of this study from four different sources which are eye tracking, 

stimulated recalls, interviews and observations. A mixed method approach was used in this 

study, firstly, to investigate the types of reading adopted by native English readers on a 

sampled reading-into-writing task (research question 1). Secondly, this study investigated the 

types of reading used by non-native English readers on the same sampled reading-into writing 

task (research question 2). This study also compared the similarities and differences in the 

types of reading between native and non-native English readers (research question 3). In 

particular, the research explored how the participants read the informative and the non-

informative paragraphs in the academic texts. Stimulated recalls were used to triangulate the 

eye tracking data and probe into the reasons of the participants to adopt a specific reading 

type, careful or expeditious reading (Khalifa and Weir's model of reading, 2009) while reading 

the informative and the non-informative paragraphs. Observations were used to investigate 

the types of reading adopted by native and non-native participants while reading the 

informative and the non-informative paragraphs. 

Section 4.2 presents a re-cap of the research questions and Section 4.3 presents the results 

of the words read per minute for whole three texts because no other measure could be applied 

to the whole texts because of the limitation of the word count of the individual paragraphs in 

the texts, that is further explained in section 4.2. 
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Section 4.4 reports the results of eye tracking data for both groups (see Section 4.4.1, Section 

4.4.2 and Section 4.4.3) on sampled six informative and non-informative paragraphs on four 

different measures including the words per minute, the number of fixations, the mean fixation 

duration and the proportion of regressive movements. The types of reading adopted by both 

the groups were also supported by qualitative evidence from eye tracking (see section 4.4.1.1 

and 4.4.2.1) and stimulated recalls (see section 4.4.1.2 and 4.4.2.2).  

Section 4.5 compares the native and non-native groups in terms of qualitative results on six 

sampled informative and non-informative paragraphs from three different sources including 

eye tracking data (see Section 4.5.1.1 and Section 4.5.2.1), observations (see Section 4.5.1.2 

and Section 4.5.2.2) and stimulated recalls (see Section 4.5.1.3 and Section 4.5.2.3). This 

section is further divided into sub-sections including results from all the above mentioned 

methods on informative (section 4.5.1) and non-informative paragraphs (section 4.5.2) 

separately. Section 4.5.3 presents the results from interview data that further shed light on the 

similarities and differences in the types of reading between both the groups. This chapter ends 

with a summary of the main findings of the study from all the four sources (see Section 4.6). 

4.2 Re-cap of the research questions 

The purpose of this research was to investigate the types of reading adopted by native English 

readers on the informative and non-informative paragraphs on a sampled reading-into-writing 

task (research question 1). Secondly, this study investigated the types of reading by non-native 

English readers on the informative and non-informative paragraphs on the same sampled 

reading-into writing task (research question 2). This study also compared the similarities and 

differences in the types of reading between native and non-native English readers (research 

question 3). In particular, the research explored how the participants read the informative and 

non-informative paragraphs in the academic texts.  

As explained in Section 3.4.1 of Chapter 3, to obtain an in-depth picture of the reading 

behaviour of the participants, a decision was taken to focus particularly on their performance 
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in relation to certain paragraphs (6 paragraphs in total that included 3 informative and 3 non-

informative paragraphs). These paragraphs were carefully chosen by the researcher based on 

the recommendation of the lecturer from the Business School, who originally helped with the 

writing task. Those paragraphs were marked informative in each text which contained 

important information in relation to the writing task (see section 3.4.1 in chapter 3) that was 

given to the participants. In this study, the paragraphs that carried little or no important 

information about the writing task (see section 3.4.1 in chapter 3) were marked as non-

informative.  

 

For the detailed analysis of the eye tracking data, two paragraphs were chosen from each text, 

that included one informative paragraph and one non-informative paragraph from each text. 

So, there were in total of six paragraphs that were chosen from three texts, which included 3 

informative and 3 non-informative paragraphs.  Consideration was given to make the word 

count of all informative and non-informative paragraphs roughly equivalent. This was done in 

order to make the data obtained from eye movements comparable across the various 

paragraphs that were chosen. The word count of all the paragraphs was around 150 

(plus/minus 10). See appendix 4 for the three texts with three informative paragraphs 

highlighted in red and three non-informative paragraphs highlighted in blue. 

The purpose of focusing on the eye movements within these paragraphs was to extract the 

information that might be indicative of different types of reading. This would show whether the 

readers were or were not able to adjust the types of academic reading according to how 

informative a paragraph was.  

 

Four eye tracking measures were used in this study and the selection of these measures was 

explained in Section 3.6 of chapter 3. Words per minute is a measure that was applied to all 

the paragraphs of all three texts (further information about all the paragraphs in the three texts 

is presented in section 3.4.1 in chapter 3). The remaining measures including the number of 
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fixations, the mean fixation duration and the proportion of regressive movements (same line 

regressions and regressions two lines or above) were applied to six sampled informative and 

non-informative paragraphs of the three texts because of the restriction of the word limit for the 

application of these measures on the paragraphs.  

The measure of words per minute can be applied to all the paragraphs irrespective of their 

word count as it gives information about the number of words read per minute by the 

participants. The reliability of the data extracted from other measures is dependent upon the 

word count of the paragraphs that are being compared within the group or across the native 

and non-native groups. For example, if the number of fixations are compared across two 

paragraphs with different words counts, then this might have an effect on the number of 

fixations. A paragraph with a higher word count will have more fixations than a paragraph with 

lower word count. This is the reason that these measures were applied to just the informative 

(three paragraphs) and the non-informative paragraphs (three paragraphs) with similar word 

count so that their number of fixations or the proportion of regressive movements could be 

compared across the participants within each group as well as across the groups.  

The next section discusses words per minute (wpm) read by the participants for the whole 

three texts. 

4.3 Reading speed of native and non-native English readers: eye tracking 

measures (whole texts) 

 

As explained in Section 3.7.1, this measure was calculated by observing the video recording 

of each participant on Tobii Studio; and then the time taken for reading the informative and 

non-informative paragraphs was recorded. Only the time during which the participants were 

actively engaged in reading was recorded. The time during which the participants' eye 

movements were not tracked was excluded and the reason might be that they were thinking 

during this time. The wpm was calculated by dividing the number of words in that paragraph 

by the time taken for reading the paragraph (in seconds) and multiplied by 60. 
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As mentioned in Section 3.7.1, fewer wpm on an informative paragraph than a non-informative 

paragraph suggest that the informative paragraph is read slower than the non-informative 

paragraph (Rayner et al., 2012). 

Table 15 shows the mean, median and standard deviation of wpm read by native and non-

native English readers for the three texts. 

Table 15 Mean, median and standard deviation of wpm read by native and non-native English 

readers for the three texts   

Words 

per 

minute 

 Mean Median Standard 

deviation 

Mann-

Whitney 

U 

Wilcoxon 

W 

Z Asymp

. Sig. 

(2-

tailed) 

Text 1 NR 

 

232.41 206.07 72.88  

 

39.000 

 

 

175.000 

 

 

-3.355 

 

 

0.001 NNR 

 

164.46 160.81 26 

Text 2 NR 

 

227.54 191.61 75.13  

 

88.000 

 

 

224.000 

 

 

-1.508 

 

 

.132 NNR 

 

184.65 185.61 45.47 

Text 3 NR 

 

227.44 193.92 76.08  

 

79.000 

 

 

215.000 

 

 

-1.847 

 

 

0.065 NNR 

 

176.47 175.18 38.95 

Average 

of 3 

texts 

NR 

 

229.13 197.2 74.69  

 

41.000 

 

 

177.000 

 

 

-3.279 

 

 

0.001 NNR 

 

175.19 173.86 36.80 

 

According to Carver (1990), the L1 reading rate is 200 wpm when the text is difficult, and the 

reader has to make use of the information in the text.  In this study, wpm for NRs is around 

200 wpm (text1=232.41, text 2=227.54 and text 3=227.44) and this suggested that the NRs 
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read all the three texts slowly as they had to make use of the information in these texts for their 

writing task. 

Fry (1963) stated that the reading rate of slow readers is 150 wpm and the mean figures in 

Table 15 show that the reading rate of NNRs in this study was slightly higher than 150 words 

per minute (text 1=164.46, text 2=184.65 and text 3=176.47). These findings suggested that 

NNRs read all the three texts slowly. 

The mean figures in Table 15 show that NNRs read fewer wpm (text1=164.46, text 2=186.45, 

text3 =175.19) than NRs (text 1=232.41, text2 =227.54, text 3=227.44) for text 1, text 2 and 

text 3. The overall average of the three texts for wpm was also higher for native readers (Mean= 

229.13) as compared to the non-native readers (Mean= 175.19). These findings suggested 

than non-native readers read all the three texts relatively slower than the native readers. 

The results of the Mann Whitney U test on the data in Table 15 show that there were significant 

differences in the reading speed between both the groups for text 1 (p = 0.001) and for text 3 

the differences in the reading speed between both the groups were significantly marginal (p = 

0.065). For text 2, the differences in the reading speed between both the groups were 

insignificant (p = 0.132). There were also significant differences in the reading speed between 

both the groups for the overall average of the words read per minute for the three texts (p 

=0.001). 

The next section presents the results obtained from eye tracking data for the six sampled 

informative and non-informative paragraphs with equal word count. 

4.4 Types of reading: eye tracking measures 

Eye tracking data on the six sampled paragraphs was analysed both quantitatively (through 

different eye tracking measures) and qualitatively through gaze plots and heat maps. 

The next section presents the types of reading adopted by native readers while reading 

informative and non-informative paragraphs through quantitative and qualitative eye tracking 
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data and stimulated recalls. After discussing the types of reading by native and non-native 

English readers individually, a comparison is presented between the types of reading adopted 

by them. 

4.4.1 Types of reading by native English readers 

This section presents the results of eye tracking measures on the sampled six informative and 

non-informative paragraphs for native English readers.  
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Table 16 Mean, median and standard deviation of all eye tracking measures on informative and non-informative paragraphs of native English readers 

Eye tracking 

measures 

                                  Native English readers 

                    Info                      Non-info Mann-

Whitney 

U 

Wilcoxon 

W 

Z Asymp. 

Sig. (2-

tailed) 

 Mean Median S.D Mean Median S.D 

Words per minute 257.02 231.65 71.66 264.41 250.84 76.16 114.000 250.000 -.528 .598 

Number of fixations 

(n) 

116.28 118.66 38.89 106.71 112.66 34.76 103.500 239.500 -.924 0.356 

Mean fixation 

duration(ms) 

163.21 166.58 23.72 167.37 169.41 20.97 112.500 248.500 -.584 0.559 

Same line 

regressions (%) 

15.71 14.86 5.81 15.15 14.58 5.08 122.000 258.000 -.226 0.821 

Regressions two 

lines or above (%) 

0.53 0.61 0.52 0.51 0.40 0.48 123.000 259.000 -.191 0.848 
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Table 16 shows the mean, median and standard deviation of all eye tracking measures on 

informative and non-informative paragraphs of native English readers. 

The figures for each measure in Table 16 are discussed below individually: 

Words per minute  

As explained in Section 3.7.1, this measure was calculated by dividing the number of words in 

that paragraph by the time taken for reading the paragraph (in seconds) and then this is 

multiplied by 60 to calculate the words read per minute by each participant. As mentioned in 

Section 3.7.1, fewer wpm on an informative paragraph than a non-informative paragraph 

suggest that the informative paragraph is read slower than the non-informative paragraph 

(Rayner et al., 2012).   

         The wpm by individual participants on informative and non-informative paragraphs is presented 

in appendix 9. The mean figure of wpm read by native readers for informative paragraphs was 

257.02 and for non-informative paragraphs was 264.41 and these figures suggested that these 

students read the information in the texts carefully and made connections between the ideas 

in a text (see the study by Carver (1990) in Section 2.3.2.1). 

         The mean figures across six sampled informative and non-informative paragraphs in Table 16 

show that the native participants read fewer wpm for informative paragraphs (257.02) than the 

non-informative paragraphs (264.41). These findings suggested that native readers read 

informative paragraphs slower than non-informative paragraphs. 

As mentioned in Section 3.7.1, statistical analyses were conducted on the eye tracking data 

and the normality test showed that most of the data was not normally distributed. So, a non-

parametric test was conducted on the data. A type of non-parametric test known as the Mann 

Whitney U test was chosen to evaluate the differences between two independent groups on 

the same dependent variable (Field, 2013).  
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         The results of the Mann Whitney U test on the differences between informative and non-

informative paragraphs on words read per minute (see Table 16) showed that these 

differences were not significant (p =0.598).  

 Number of fixations 

The number of fixations is a measure used in this study and helped to evaluate the types of 

reading adopted by the participants in relation to the number of fixations of the participants on 

each paragraph. This measure of the number of fixations was calculated through Tobii studio 

software and further details were presented in Section 3.7.1. 

A higher number of fixations and higher mean fixation duration on informative paragraphs than 

the non-informative paragraphs would suggest that the participants were reading each word in 

the informative paragraphs closely than the non-informative paragraphs. As the information in 

the informative paragraphs is important, so they have to read it carefully to interpret the 

information for their writing task.  

The number of fixations by individual participants on informative and non-informative 

paragraphs is presented in appendix 9. The mean figures across six sampled informative and 

non-informative paragraphs in Table 16 show that native English readers had a slightly higher 

number of fixations on informative paragraphs (116.28) than the non-informative paragraphs 

(106.71). However, the results of the Mann Whitney U test on the differences between 

informative and non-informative paragraphs on the number of fixations (see Table 16) showed 

that these differences were not significant (p = 0.356). The implication of these findings will be 

discussed after discussing the mean fixation duration of the participants. 

Mean fixation duration 

This measure was calculated by means of Tobii studio software and further details of this 

measure were explained in Section 3.7.1. Higher fixation duration along with a higher number 
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of fixations on an informative paragraph than a non-informative paragraph suggests that 

informative paragraph is read more carefully by the participant.  

The mean fixation duration by individual participants on informative and non-informative 

paragraphs is presented in appendix 9. The mean figures across six sampled informative and 

non-informative paragraphs in Table 16 show that native readers had slightly higher mean 

fixation duration on non-informative paragraphs (Mean for NRs=167.37) than the informative 

paragraphs (Mean for NRs=163.21). They had a slightly higher number of fixations on 

informative paragraphs (116.28) than the non-informative paragraphs (106.71). Although the 

number of fixations was slightly higher on informative paragraphs than the non-informative 

paragraphs, the mean fixation duration was low for informative paragraphs, so it could not be 

considered as slow reading. These findings were ambiguous in terms of the interpretation of 

the types of reading and these would be further confirmed by qualitative eye tracking data and 

stimulated recalls. However, the results of the Mann Whitney U test on the differences between 

informative and non-informative paragraphs for the measure of mean fixation duration (see 

Table 16) showed that these differences were not significant (p =0.559).  

 The proportion of regressive movements 

The proportion of regressions was another measure used in this study as it helps to evaluate 

the percentage of regressions out of all the saccades of the participants on each paragraph. 

Previously, this measure was used by Brunfaut and McCray (2015) and Rayner et al. (2012). 

This measure was calculated by exporting data from Tobii studio and then applying formulas 

on an excel sheet (Latimer, 2019) as explained in Section 3.7.1. 

According to Rayner et al. (2012, p.92), a reader generally reads forward but there are 10 to 

15 percent backward movements as well, also known as regressions. If there are more 

regressions while reading (more than 15%), this indicates that the participant is reading 

carefully as he goes back and reads the text a number of times. If there are a few regressions 
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while reading (less than 10 to 15 %), this suggests that the participant is making less frequent 

backward jumps and is reading expeditiously.  

 

Two types of regressions were calculated in this study, which were regressions back on the 

same line and regressions two lines or above. Regressions up one line were not considered 

in this study because the readers generally move forward or make return sweeps, which is the 

eye movement from the end of one line to the beginning of the next line (Just and Carpenter, 

1980). It might be possible that this eye movement from the end of one line to the beginning 

of the next line or the beginning of one line to the end of the previous line might be considered 

as regression and would confuse the results and make them less reliable. This was the reason 

that regressions to the previous lines were ignored and the regressions up two lines or above 

were only taken into account. 

 (a) The proportion of same line regressions  

Table 16 shows the mean, median and standard deviation for the proportion of same line 

regressions by native English readers on both informative and non-informative paragraphs.  

The proportion of same line regressions by individual participants on informative and non-

informative paragraphs is presented in appendix 9. The mean figures across six sampled 

informative and non-informative paragraphs in Table 16 show that the percentage of same line 

regressions for native readers was almost similar for informative (15.71%) and non-informative 

paragraphs (15.15%) and this implied that the native readers went back equal number of times 

to read the words across a line for both informative and non-informative paragraphs and the 

proportion of same line regressions did not vary with the relevance of information in the texts.  

As explained earlier, Rayner et al. (2012) believed that if there are more regressions while 

reading (more than 15%), this indicates that the participant is reading the text carefully and in 

this study the proportion of same line regressions showed that the native participants did not 

read informative and non-informative paragraphs slowly as the proportion of regressions were 
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15%. The results of the Mann Whitney U test on the differences between informative and non-

informative paragraphs for the measure of the proportion of same line regressions (see Table 

16) show that these differences were not significant (p =0.821). 

(b) Regressions two lines or above 

The proportion of regressions two lines or above on informative and non-informative 

paragraphs by individual participants is presented in appendix 9. The mean figures across six 

sampled informative and non-informative paragraphs in Table 16 show that there was a very 

low proportion of regressions two lines or above made by the participants in the native group. 

There were no differences for the proportion of regressions two lines or above on both 

informative (0.53%) and non-informative paragraphs (0.51%) and this suggested that native 

readers went back to read the words or sentences up two lines an equal number of times for 

both informative and non-informative paragraphs. These findings also implied that the native 

participants did not read both types of paragraphs slowly and did not try to create links between 

different ideas in these paragraphs. The results of the Mann Whitney U test on the differences 

between informative and non-informative paragraphs (see Table 16) also showed that these 

differences were not significant (p =0.848).  

Figure 13 shows a chart that depicts the types of reading by native English readers while 

reading informative and non-informative paragraphs. 

It can be seen from Figure 13 that the measure of words per minute was higher for non-

informative paragraphs than the informative paragraphs and this suggested that they read 

informative paragraphs slower than non-informative paragraphs. The measure of mean fixation 

duration and the number of fixations could not say anything about the types of reading adopted 

by them as discussed above. The measure of same line regressions was also similar for both 

informative and non-informative paragraphs. 
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Figure 13 The types of reading by native English readers while reading informative and non-

informative paragraphs 

The types of reading adopted by native participants were supported by the qualitative evidence 

from eye tracking data and this is discussed in the next section. 

4.4.1.1 Types of reading by native readers: Qualitative evidence 

 

The types of reading adopted by native participants were also interpreted qualitatively through 

eye tracking data and the data from stimulated recalls. 

 

Heat maps and gaze plots 

a) Heat maps 

The heat maps are the visualisations that are obtained from the recordings of the eye 

movements of the participants on Tobii studio software. It uses colours to show the number of 

fixations and duration of fixations made by the readers in a specific area. The heat maps show 

green, yellow and red colour where red represents the area which was fixated most by the 



142 
 

participants and green represents the part fixated the least and there are different levels in 

between red and green (Tobii pro, 2015). 

b) Gaze plots 

Gaze plots are visualisations that show the sequence and position of fixations. The size of the 

dot shows the fixation duration and numbers in the dots show the sequence of fixations (Tobii 

pro, 2015). 

 

Figure 14 and Figure 15 show the heat maps of a typical native reader on an informative and 

non-informative paragraph respectively. 

Figure 14 Heat map of a native English reader on an informative paragraph in text 2 (NR5) 

 

The heat map in Figure 14 shows that the native participant focused on the words in the 

informative paragraph and also took time to process the information, as indicated by the red 

spots. 
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Figure 15 Heat map of a native English reader on a non-informative paragraph in text 1 (NR1) 

The heat map in Figure 15 shows that the native participant focused on the information in the 

non-informative paragraph and tried to understand the paragraph by reading the words and 

individual sentences. 

 

These heat maps in Figure 14 and Figure 15 show that a typical native reader read the 

informative paragraphs slower than the non-informative paragraphs as there are more 

red/orange spots in the informative paragraph than the non-informative paragraph and this 

suggested that they read informative paragraphs slowly and focused more on the words and 

individual sentences in these paragraphs.  

 

Figure 16 and Figure 17 present the gaze plots of a typical native reader on an informative and 

non-informative paragraph respectively. 
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Figure 16 Gaze plot of a native English reader on an informative paragraph in text 2 (NR5) 

 

The gaze plot in Figure 16 shows that a typical native participant read informative paragraphs 

slowly and read the words in the paragraph in a linear order. A few same line regressions can 

also be seen in the gaze plot as suggested by the sequence of fixations but there were no 

regressions two lines or above made by the participant.  

 

Figure 17 Gaze plot of a native English reader on a non-informative paragraph in text 1 (NR1) 

The gaze plot in Figure 17 shows that the native participant focused on the non-informative 

paragraph and read the sentence in linear order as suggested by the sequence of fixations in 

the text. A few same line regressions made by the participant can also be seen through the 
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sequence of fixations and this suggested that native participant read non-informative 

paragraph slowly. 

A comparison of the gaze plots in Figure 16 and Figure 17 shows that there was a similarity in 

the types of reading adopted by native readers on the informative and non-informative 

paragraphs as the same line regressions were similar for both informative and non-informative 

paragraphs. 

The next section presents the reasons for native readers to adopt a specific reading type while 

reading informative and non-informative paragraphs. 

 

Reasons for the careful reading of the informative and non-informative paragraphs 

Table 17 and Table 18 show the quantitative analysis of stimulated recalls and show a mean 

of the percentages of responses of native English readers on all the three texts for the reasons 

for reading informative and non-informative paragraphs carefully and expeditiously 

respectively. 
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Table 17 Reasons reported by native readers for reading informative paragraphs carefully or expeditiously 

Info                             Careful reading                         Expeditious reading 

 

 

Understanding 

the text (%) 

Relevant 

paragraph 

(%) 

Interesting 

paragraph 

(%) 

Difficult 

paragraph           

(%) 

Irrelevant 

paragraph (%) 

A habit 

(%) 

Lengthy 

paragraph 

(%) 

Easy 

paragraph 

(%) 

 

Mean 

 

 

24.99 

 

43.74 

 

8.33 

 

6.24 

 

6.24 

 

2.08 

 

4.16 

 

4.16 

 

Table 18 Reasons for the careful or expeditious reading of non-informative paragraphs by native readers 

Non-

info 

 

                        Careful reading 

 

 Expeditious reading 

 

 

Introductory 

paragraph 

(%) 

Concluding 

paragraph 

(%) 

No 

reason 

(%) 

A habit 

(%) 

Looking if relevant 

or irrelevant 

(%) 

Irrelevant 

paragraph (%) 

A habit 

(%) 

 

Mean 

 

 

20.83 

 

47.91 

 

6.24 

 

4.16 

 

10.41 

 

6.24 

 

4.16 
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The reasons reported by native readers for reading the informative and non-informative 

paragraphs carefully were different as seen in Table 17 and Table 18 and these reasons are 

explained below: 

Informative paragraphs 

Reason 1: Relevant paragraph 

Table 17 shows that almost half of the native readers (43.74%) reported being reading the 

informative paragraphs slowly because they were relevant as reported by one of the native 

English readers that: 

there is quite a lot of new information for me ..there is an increment of 400 percent 

which seems a bit exaggerated but it is going quite well.. (NR5) 

Reason 2: Understanding the text 

Almost one fourth of native English readers (24.99%) reported being reading the informative 

paragraphs slowly for understanding them as reported by one of the native English readers 

that:  

I was just trying to understand it a bit more..when I read something and something 

comes up and I find it relevant I go back and read it again to understand it (NR13) 

Reason 3: Interesting or difficult text 

Few of the native participants reported being reading informative paragraphs slowly because 

either they were interesting or difficult as reported that: 

I think they have mentioned that people in millions and different languages that have 

been used and which are more famous so that is kind of factual stuff and that is kind 

of interesting.. (NR5) 
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Non-informative paragraphs 

Reason 1: Concluding paragraph 

Table 18 shows the reasons reported by native English readers to read non-informative 

paragraphs carefully. Almost half of native English readers (47.91%) reported to have read the 

non-informative paragraphs slowly because they were the concluding paragraphs as reported 

by one of them that: 

The last bit is summarising the ideas in the text so I just feel it is important 

information..it is the summary of what I have already read.... (NR4) 

Reason 2: Introductory paragraph 

One fifth of the native English readers (20.83%) reported to have read the non-informative 

paragraph carefully because it was the introductory paragraph as reported by one of them: 

Because I really wanted to know what's it about..it is the introduction so you have to 

know to carry on rest of the text.. (NR3) 

Reason 3: Looking for the relevant information 

Few of the native English readers (10.41%) reported having read the non-informative 

paragraphs carefully because they were looking for the relevant information in them. 

I was just looking here for what the question is asking.. (NR2) 

Reason 4: A habit or no reason 

Only 2 or 3 participants reported it to be their habit to read carefully or did not know the reason 

as they reported that: 

To be honest..I don't really know why I read it (NR10) 
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Reasons for the expeditious reading of informative and non-informative paragraphs 

Table 17 and Table 18 show that a very low percentage of native participants reported having 

skim read the informative and non-informative paragraphs and the reasons are discussed 

below: 

Informative paragraphs 

Reason 1: Easy paragraph 

Table 17 shows that only two of native readers (4.16%) reported being reading the informative 

paragraphs quickly because they were easy paragraphs as reported by one of the native 

English readers that: 

It was easy to understand..if there are easy words I would scan and read..if there is 

something I don't get I would read to understand..(NR10) 

Reason 2: Lengthy paragraph 

Two of the native English readers reported being reading the informative paragraphs quickly 

because they were lengthy paragraphs as reported by one of the native English readers that:  

I just wanted to. because it was getting too much..like the reading part so I just wanted 

to get over it (NR7). 

Non-informative paragraphs 

Reason 1:  Irrelevant paragraph  

Three of the native English readers reported being reading the non-informative paragraphs 

quickly because they were irrelevant as reported by one of the native English readers that: 

it is more information that I do not really need ..these are bonus facts .. (NR16) 
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Reason 2: A habit  

Two of the native English readers reported being reading the non-informative paragraphs 

quickly because it was their habit as reported by one of the native English readers that: 

That's how I normally read..I think I read everything.. (NR11) 

The results from the quantitative and qualitative eye tracking data suggested that NRs read 

informative paragraphs slower than non-informative paragraphs. The stimulated recalls 

showed that there were different reasons reported by both the groups for focusing on both 

informative and non-informative paragraphs. The points below summarise the data of NRs 

from different research methods. 

• NRs read the informative paragraphs slower than the non-informative paragraphs, as 

suggested by the measure of words per minute. 

• NRs had a slightly higher number of fixations on informative paragraphs than non-

informative paragraphs but when we look at the mean fixation duration, it was slightly 

higher for non-informative paragraphs than informative ones. So, the interpretation of 

these findings in terms of the types of reading was ambiguous. 

• The proportion of regressions (same line and regressions two lines or above) was 

similar for informative and non-informative paragraphs and this suggested that they 

read both types of paragraphs with equal attention. Rayner et al. (2012) believed that 

if there are more regressions while reading (more than 15%), this indicates that the 

participant is reading the text carefully and in this study the proportion of regressions 

was not more than 15% and this suggested that NRs did not read informative and non-

informative paragraphs slowly. 

• The differences in the types of reading used by NRs while reading informative and non-

informative paragraphs, in terms of the four eye tracking measures, were non-

significant. 
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• The qualitative eye tracking data (heat maps and gaze plots) showed that native 

readers focused more on informative paragraphs then non-informative paragraphs. 

• The data from stimulated recalls showed that native participants reported having read 

informative paragraphs carefully because they identified the relevant paragraphs 

(43.74%) and they wanted to understand them (24.99%). 24.99% of the participants 

who reported that they wanted to understand the content in the paragraphs may have 

considered the paragraphs important and wanted to comprehend the information in 

these paragraphs. This suggested that over two third of the native participants (43.74% 

+ 24.99%= 68.73%) identified the informative paragraphs and read them slowly. They 

read non-informative paragraphs carefully because they reported that either those 

paragraphs were located towards the beginning (20.83%) or the end of the texts 

(47.91%) and they considered them important. 

• A very small percentage of native participants reported to skim read the informative 

and non-informative paragraphs. Various reasons reported by the native participants 

to read informative paragraphs quickly included irrelevant paragraphs (6.24%), lengthy 

paragraphs (4.16%), an easy paragraph in terms of the language (4.16%) and a habit 

(2.08%). Two reasons reported by native participants to read non-informative 

paragraphs quickly included irrelevant paragraphs (6.24%) and a habit (4.16%). 

The next section discusses the types of reading by non-native readers. 

4.4.2 Types of reading by non-native English readers 

This section presents the results of the types of reading by non-native readers while reading 

informative and non-informative paragraphs. Table 19 shows the mean, median and standard 

deviation of all eye tracking measures on informative and non-informative paragraphs of non-

native English readers. 
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Table 19 Mean, median and standard deviation of all eye tracking measures on informative and non-informative paragraphs of non-native English 

readers 

Eye tracking measures                                   Non-native English readers 

                     Info                      Non-info Mann-

Whitney 

U 

Wilcoxon 

W 

Z Asymp. 

Sig. (2-

tailed) 

 Mean Median S.D Mean Median S.D 

Words per minute 191.68 189.34 44.44 196.78 181.42 58.31 121.000 257.000 -.264 .792 

Number of fixations (n) 146.54 132.33 52.71 141.27 140.83 55.56 115.000 251.000 -.490 .624 

Mean fixation 

duration(ms) 

164.36 157.66 28.63 167.48 163.67 29.88 116.000 252.000 -.452 .651 

Same line regressions 

(%) 

13.04 11.92 4.11 12.34 12.03 3.53 115.000 251.000 -.490 .624 

Regressions two lines 

or above (%) 

0.57 0.41 0.61 0.79 0.44 0.97 116.000 252.000 -.455 .649 
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The figures for each measure in Table 19 are discussed below individually: 

Words per minute 

As mentioned in Section 3.7.1, fewer wpm on an informative paragraph than a non-informative 

paragraph suggest that the informative paragraph is read slower than the non-informative 

paragraph (Rayner et al., 2012).   

The words read per minute by individual participants on informative and non-informative 

paragraphs are presented in appendix 9. Fry (1963) stated that the reading rate of an average 

reader is 250 words per minute and for slow readers, it is 150 words per minute. In this study, 

the wpm for six sampled informative (191.68) and non-informative paragraphs (196.78) 

suggested that these students did not read the text as slowly as the figures mentioned by Fry 

(1963) for slow readers. 

         The mean figures across the six sampled informative and non-informative paragraphs in Table 

19 show that the there was a slight difference in the number of words read per minute for 

informative and non-informative paragraphs as non-natives read fewer words per minute for 

informative paragraphs (Mean = 191.68) than the non-informative paragraphs (Mean= 196.78). 

These findings implied that non-native readers read informative paragraphs slower than non-

informative paragraphs. 

         As explained above, the Mann Whitney U test was chosen to evaluate the differences between 

two independent groups on the same dependent variable (Field, 2013). The results of the Mann 

Whitney U test on the differences between informative and non-informative paragraphs of non-

native English readers on the words read per minute (see Table 19) showed that these 

differences between informative and non-informative paragraphs were not significant 

(p=0.851). 
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Number of fixations 

As explained above, the number of fixations was a measure used in this study and a higher 

number of fixations and higher mean fixation duration on informative paragraphs the non-

informative paragraphs would suggest that the participants were reading each word in the 

informative paragraph closely. On the other hand, a fewer number of fixations and less mean 

fixation duration on non-informative paragraphs than the informative paragraphs suggest that 

the participants quickly skimmed through the non-informative paragraphs while reading just 

bits of the text as they were aware of the information being secondary.  

The number of fixations by individual participants on the informative and non-informative 

paragraphs is presented in appendix 9. The mean figures across six sampled informative and 

non-informative paragraphs in Table 19 show that the non-native English readers had a slightly 

higher number of fixations on informative paragraphs (146.54) than the non-informative 

paragraphs (141.27). However, the results of the Mann Whitney U test on the differences 

between informative and non-informative paragraphs of non-native English readers for the 

number of fixations (see Table 19) showed that these differences were not significant 

(p=0.624). The implication of these findings will be discussed after discussing the mean fixation 

duration of the participants. 

Mean fixation duration 

As mentioned earlier that a higher number of fixations and higher mean fixation duration on 

informative paragraphs than the non-informative paragraphs would suggest that the 

participants were reading the informative paragraph closely 

The mean fixation duration by individual participants on informative and non-informative 

paragraphs is presented in appendix 9. The mean figures across six sampled informative and 

non-informative paragraphs in Table 19 show that non-native readers had slightly higher mean 

fixation duration on non-informative paragraphs (167.48) than the informative paragraphs 

(164.36). They had a slightly higher number of fixations on informative paragraphs (146.54) 
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than the non-informative paragraphs (141.27). Although the number of fixations was slightly 

higher on informative paragraphs, the mean fixation duration was low, so it could not be 

considered as slow reading. These findings were ambiguous in terms of the interpretation of 

the types of reading used by them and these reading types would be further confirmed by 

qualitative eye tracking data and stimulated recalls. However, the results of the Mann Whitney 

U test on the differences between informative and non-informative paragraphs for the measure 

of mean fixation duration (see Table 19) showed that these differences were not significant 

(p=0.651).  

The proportion of regressive movements 

As described earlier that two types of regressions were calculated in this study, which are 

regressions back on the same line and regressions two lines or above. Regressions up one 

line were not considered and the reason for this is explained in Section 3.7 of Chapter 3. 

 

 (a) The proportion of same line regressions  

Table 19 shows the mean, median and standard deviation for the proportion of same line 

regressions by non-native English readers on both informative and non-informative 

paragraphs.  

The proportion of same line regressions of individual participants on informative and non-

informative paragraphs is presented in appendix 9. The mean figures across six sampled 

informative and non-informative paragraphs in Table 19 show that there were no differences 

in the proportion of same line regressions made by non-native readers on informative 

paragraphs (13.04%) and non-informative paragraphs (12.34%) and this suggested that the 

types of reading adopted by non-natives did not vary with the relevance of information in the 

texts. 

As explained earlier, Rayner et al. (2012) believed that if there are more regressions while 

reading (more than 15%), this indicates that the participant is reading carefully and in this study 
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the proportion of same line regressions showed that native participants did not read informative 

and non-informative paragraphs slowly as the proportion of same line regressions was less 

than 15 %. The results of the Mann Whitney U test on the differences between informative and 

non-informative paragraphs for the measure of the proportion of same line regressions (see 

Table 19) also showed that these differences were not significant (p=0.624).  

(b) Regressions two lines or above 

The proportion of regressions two lines or above by individual participants on the informative 

and non-informative paragraphs is presented in appendix 9. The mean figures across six 

sampled informative and non-informative paragraphs in Table 19 showed that the proportion 

of regressions two lines or above made by non-native readers was very low for both informative 

paragraphs (0.57%) and non-informative paragraphs (0.79%) and this suggested that the 

native participants did not read informative and non-informative paragraphs slow enough to 

create association between different ideas in the informative and non-informative paragraphs. 

The results of the Mann Whitney U test on the differences between informative and non-

informative paragraphs for the measure of the proportion of regressions two lines or above 

(see Table 19) showed that these differences were not significant as the probability value was 

more than 0.05 (p=0.649). 

Figure 18 presents a chart that shows the types of reading by non-native English readers while 

reading informative and non-informative paragraphs. 
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Figure 18 The differences in the types of reading by non-native English readers while reading 

informative and non-informative paragraphs.  

 

It can be seen from Figure 18 that the NNRs read fewer words read per minute for informative 

paragraphs than non-informative paragraphs and this suggested that they read informative 

paragraphs slower than the informative paragraphs. The measure of mean fixation duration 

and number of fixations could not say anything about the types of reading adopted by them as 

discussed above. The measure of same line regressions was also similar for both informative 

and non-informative paragraphs. 

 

The types of reading by non-native participants were supported by the qualitative evidence 

from eye tracking data and this is discussed in the next section. 
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4.4.2.1 Types of reading by non-native readers: Qualitative evidence 

The types of reading adopted by non-native participants were interpreted qualitatively through 

eye tracking data and data from stimulated recalls. 

Heat maps and gaze plots 

Figure 19 and Figure 20 show the heat maps of a typical non-native reader on an informative 

and non-informative paragraph respectively. 

Figure 19 Heat map of a non-native English reader on an informative paragraph in text 2 

(NNR1) 

The heat map in Figure 19 shows that the non-native participant focused on each word and 

sentence in the informative paragraph and did not skip anything. This implied that a typical 

native participant read the informative paragraph with attention. 
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Figure 20 Heat map of a non-native English reader on the non-informative paragraph in text 

1 (NNR5) 

The heat map in Figure 20 shows that a typical non-native participant focused on the 

information in the non-informative paragraph and took the time to read the words and 

sentences, as indicated by the red spots. This implied that a typical non-native participant also 

read non-informative paragraph with attention. 

The heat maps in Figure 19 and Figure 20 show that the types of reading done by the non-

native participant while reading informative and non-informative paragraphs were similar and 

the participants read both types of paragraphs slow and with focus. 

Figure 21 and Figure 22 shows the gaze plots of a typical non-native participant on informative 

(Figure 21) and non-informative paragraphs (Figure 22) respectively. 
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Figure 21 Gaze plot of a non-native English reader on an informative paragraph in text 2 

(NNR1) 

 

The gaze plot in Figure 21 shows that the non-native participant read the informative paragraph 

in a linear order and also took time to process the information in this paragraph, as indicated 

by the size of the fixations. The gaze plot also showed that the participant made the same line 

regressions while reading as suggested by the sequence of fixations and this implied that a 

typical non-native participant read the informative paragraph with attention. 

 

Figure 22 Gaze plot of a non-native English reader on the non-informative paragraph in text 

1 (NNR5) 
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The gaze plot in Figure 22 shows that the non-native participant read the non-informative 

paragraph by making same line regressions as suggested by the sequence of fixations. The 

size of the fixations also showed that the non-native participant took the time to process the 

information and read it slowly. 

 

The gaze plots of a typical non-native reader on informative (Figure 21) and non-informative 

paragraph (Figure 22) suggested that non-native participants read informative and non-

informative paragraphs with attention. The quantitative data showed a slight difference in the 

proportion of same line regressions made by NNRs on the informative and non-informative 

paragraphs (see Table 19) but as the difference was very small, it could not be seen in the 

gaze plots. 

 

Reasons for the careful reading of informative and non-informative paragraphs 

Table 20 and Table 21 show the quantitative analysis of stimulated recalls and shows a mean 

of the percentages of responses of non-native readers on all the three texts for the reasons for 

reading informative and non-informative paragraphs carefully and expeditiously.
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          Table 20 Reasons for reading informative paragraphs carefully or expeditiously by NNRs 

Info                             Careful reading                         Expeditious reading 

 

 

Understanding 

the text (%) 

Relevant 

paragraph 

(%) 

A habit 

(%) 

Difficult 

paragraph 

(%) 

Lost interest 

in the 

paragraph 

(%) 

No reason 

(%) 

Lengthy 

paragraph (%) 

Difficult 

paragraph 

(%) 

 

Mean 

 

2.08 

 

12.5 

 

47.91 

 

24.99 

 

2.08 

 

4.16 

 

4.16 

 

2.08 

 

         Table 21 Reasons for reading non-informative paragraphs carefully or expeditiously by NNRs 

Non-info                         Careful reading                      Expeditious reading 

 

 

No reason 

(%) 

Concluding 

paragraph 

(%) 

Difficult 

paragraph 

(%) 

A habit 

(%) 

Irrelevant 

paragraph (%) 

Repetition 

(%) 

Lost interest 

in paragraph 

(%) 

No reason 

(%) 

 

Mean 

 

 

4.16 

 

2.08 

 

16.66 

 

49.99 

 

4.16 

 

4.16 

 

6.24 

 

12.49 
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Reason 1: A habit 

According to Table 20 and Table 21, a similarity was observed in the reasons reported by non-

native participants to read informative and non-informative paragraphs with attention. Almost 

half of the participants (47.91%) reported it to be their habit to read the informative paragraphs 

slowly as reported by one of the non-native readers: 

I read very much everything..I like to read as much information as I can...so that when 

I read the second time I can do the skipping like I was doing when I was 

writing..(NNR9) 

Half of the non-natives (49.99%) also reported it to be their habit to read non-informative 

paragraphs slow as reported by one of them that: 

I have to read everything because if I don't read everything I might be missing some 

valuable instructions or information..if I skip something that I feel is not necessary they 

might turn out to be the words that are actually more necessary than the other words 

(NNR8) 

Reason 2: Difficult text 

There is another similarity in the reasons reported by non-native participants to read 

informative and non-informative paragraphs with attention (see Table 20 and Table 21). Almost 

one fourth of non-native English readers (24.99%) reported being reading the informative 

paragraphs slowly as they were difficult in terms of the language as reported by one of the 

non-native English readers that:  

It was like a lot of information so I was trying to..it was like more complex so I tried to 

read word by word to see if I understand what was being said..(NNR12) 

Few of the non-native English readers (16.66%) reported to have read non-informative 

paragraphs carefully because they were difficult in terms of the language as reported by one 

of them: 
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It was a little more complex for me ..hard to understand so I took more time to read 

it.. (NNR9) 

Different reasons reported by non-natives to read informative and non-informative paragraphs 

with attention are explained below: 

Informative paragraphs 

Reason 3: Relevant paragraph 

Few of the non-native participants (12.5%) reported to be reading informative paragraphs 

slowly because they were relevant as reported by one of that: 

in here there were more points about why people use English ..started learning 

English (NNR9) 

Non-informative paragraphs 

The first reason for reading non-informative paragraphs slowly was their habit that was already 

discussed above. One or two of the participants reported that they read non-informative 

paragraphs slowly because either it was the concluding paragraph, or they did not know the 

reason. 

 

Reasons for the  expeditious reading of the informative and non-informative paragraphs 

Table 20 and Table 21 show that a very low percentage of non-native participants skim read 

informative and non-informative paragraphs for the main ideas.  

 

A similarity was observed in the reasons reported by non-native English readers to read the 

informative and non-informative paragraphs quickly.  
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Reason 1: No reason 

Table 20 and Table 21 show that non-native English readers reported reading the informative 

and non-informative paragraphs quickly (info = 4.16%, non-info = 12.49%) without any specific 

reason as reported by one of them that: 

I really do not know the reason for this.. (NNR8) 

Reason 2: Lost interest 

Few of the non-native English readers (info = 2.08%, non-info = 6.24%) reported to have read 

informative and non-informative paragraphs quickly because they lost interest in those 

paragraphs as reported by one of them: 

I was reading like that because there are some words I don't know like I do not know 

the definitions and meanings...so I got bored (NNR15) 

The differences in the reasons reported by non-native participants for reading informative and 

non-informative paragraphs quickly included: 

Informative paragraphs 

Reason 3: Lengthy paragraph 

Two of the non-native English readers (4.16%) reported being reading the informative 

paragraphs quickly because they were lengthy as reported by one of the non-native English 

readers that:  

..I felt that it was lengthy and if I found something to say about the topic that is 

interesting I will go back so that I skimmed fast (NNR7) 
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Reason 4: Difficult paragraph 

Table 20 shows that only one of non-native English reader reported being reading the 

informative paragraphs quickly because they were difficult paragraphs as reported by one of 

the non-native English readers that: 

I think this topic is a little confused for me to understand exactly because the meaning 

is not so easy to understand ..so I did not read more .. (NNR5) 

Non-informative paragraphs 

Reason 5: Repetition or irrelevant paragraph 

Only 1 or 2 participants reported that they read non-informative paragraphs quickly because 

either there was repetition in them, or they were irrelevant paragraphs as reported by one of 

them that: 

it wasn't giving the explanation why are we using English..it was just giving how we 

use it....(NNR3) 

The results from the quantitative eye tracking data suggested that NNRs read informative 

paragraphs slower than non-informative paragraphs. The qualitative eye tracking data 

suggested that NNRs read informative and non-informative paragraphs with attention and 

there was a similarity in the reasons reported by NNRs for reading informative and non-

informative paragraphs with attention. The points below summarise the data of NNRs from 

different research methods. 

• NNRs read informative paragraphs slower than the non-informative paragraphs, as 

suggested by the measure of words read per minute. 

• They had a slightly higher number of fixations on informative paragraphs than the non-

informative paragraphs but when we look at the mean fixation duration, it was relatively 
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higher for non-informative paragraphs than the informative ones. So, the interpretation 

of these findings was ambiguous in terms of the types of reading. 

• The proportion of same line regressions were similar for the informative and non-

informative paragraphs and the proportion of regressions two lines or above were 

slightly higher for non-informative paragraphs than the informative ones. Rayner et al. 

(2012) believed that if there are more regressions while reading (more than 15%), this 

indicates that the participant is reading the text carefully and in this study the proportion 

of regressions (same line and regressions two lines or above) were not more than 15% 

and this suggested that NNRs did not read informative and non-informative paragraphs 

slowly. 

• The differences in the types of reading by NNRs while reading informative and non-

informative paragraphs, in terms of the four eye tracking measures, were non-

significant. 

• The qualitative eye tracking data (heat maps and gaze plots) suggested that non-native 

readers read both types of paragraphs with equal attention. 

• The data from stimulated recalls showed that almost half of the non-native participants 

reported it to be their habit to read informative and non-informative paragraphs slow 

(info= 47.91% and non-info=49.99%). Amongst others, almost one fourth of NNRs read 

both types of paragraphs slowly because they were difficult in terms of the language. 

• A very small percentage of non-native participants reported to skim read the informative 

and non-informative paragraphs. Various reasons reported by the participants to read 

informative paragraphs quickly included losing interest in the paragraph (2.08%), 

difficult paragraph in terms of the language (2.08%), lengthy paragraph (4.16%) and 

being unaware of the reason (4.16%). Various reasons reported by the participants to 

read non-informative paragraphs quickly included being unaware of the reason 

(12.49%), irrelevant paragraphs (4.16%), repetition (4.16%) and losing interest in the 

paragraph (6.24%). 
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The next section presents a comparison between the types of reading adopted by native and 

non-native English readers. 

4.4.3 Comparison in the types of reading by native and non-native English readers: eye 

tracking measures 

After presenting the results of native and non-native English readers' reading types, this 

section compares the types of reading by native and non-native English readers on different 

eye tracking measures. Table 22 shows descriptive and inferential statistics of eye tracking 

data on informative and non-informative paragraphs of native and non-native English readers. 
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Table 22 Descriptive and inferential statistics of eye tracking data on informative and non-informative paragraphs of native and non-native 

English readers 

 

   Mean Median Standard 
deviation 

Mann-Whitney U Wilcoxon W Z Asymp. 
Sig. (2-
tailed) 

 
Words per minute 

 
Info 
 

NR 
 

257.02 231.65 71.66  
 
53.000 

 
 
189.000 

 
 
-2.827 

 
 
0.005 NNR 

 
191.68 189.34 44.44 

 
Non-info 
 

NR 
 

264.41 250.84 76.16  
 
52.000 

 
 
188.000 

 
 
-2.864 

 
 
0.004 NNR 196.78 181.42 58.31 

 

Number of 
Fixations 

 
Info 
 

NR 
 

116.28 118.66 38.89  
82.500 

 
218.500 

 
-1.715 

 
.086 

NNR 146.54 132.33 52.71 
 

 
Non-info 

NR 
 

106.71 112.66 34.76  
75.000 

 
211.000 

 
-1.998 

 
.046 

NNR 
 

141.27 140.83 55.56 

Mean fixation 
duration 
 

 
Info 
 

NR 
 

163.21 166.58 23.72  
120.000 

 
256.000 

 
-.302 

 
.763 

NNR 
 

164.36 157.66 28.63 

 
Non-info 

NR 
 

167.37 169.41 20.97  
109.500 

 
245.500 

 
-.697 

 
.486 

NNR 167.48 163.67 29.88 



170 
 

 
 
Proportion of 
regressive 
movements 

   
 
Mean 

 
 
Median 

 
 
Standard 
deviation 

 
 
Mann-Whitney U 

 
 
Wilcoxon W 

 
 
Z 

 
 
Asymp. 
Sig. (2-
tailed) 

 
Same line 
 

 
Info 
 

NR 
 

15.71 14.86 5.81  
88.000 

224.000 -1.508 .132 
NNR 
 

13.04 11.92 4.11 

 
Non-info 
 

NR 
 

15.15 14.58 5.08  
72.000 

 
208.000 

 
-2.111 

 
.035 

NNR 
 

12.34 12.03 3.53 

Regressions two 
lines or above 

 
Info 
 

NR 
 

0.53 0.61 0.52  
126.000 

 
262.500 

 
-.057 

 
.954 

NNR 
 

0.57 0.41 0.61 

 
Non-info 
 

NR 
 

0.51 0.40 0.48  
115.000 

 
251.000 

 
-.493 
 

 
.622 

NNR 
 

0.79 0.44 0.97 
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The figures for each measure in Table 22 are discussed below individually: 

4.4.3.1 Words per minute 

As mentioned in Section 3.7.1, fewer wpm on an informative paragraph than a non-informative 

paragraph suggest that informative paragraph is read slower than non-informative paragraph 

(Rayner et al., 2012). 

The mean figures in Table 22 show that non-native English readers read fewer wpm for the six 

sampled informative and non-informative paragraphs (info= 191.68, non-info= 196.78) as 

compared to the native English readers (info= 257.02, non-info= 264.41). These findings 

suggested that non-native English readers read the informative and non-informative 

paragraphs slower than native English readers. 

The Mann Whitney U Test was selected to find the differences in the types of reading by native 

and non-native English readers while reading informative and non-informative paragraphs and 

it was found (see Table 22) that these differences were significant (p for info =.005, p for non-

info = 0.004).  

4.4.3.2 Number of fixations 

A difference in the number of fixations between native and non-native English readers can be 

seen through the mean figures in Table 22. NNRs had a higher number of fixations on the six 

sampled informative and non-informative paragraphs (Mean is 146.54 for informative and 

141.27 for non-informative) than NRs (Mean is 116.29 for informative and 106.71 for non-

informative). However, the results of the Mann Whitney U Test (see Table 22) showed that 

there was a significant difference between both the groups on the number of fixations for non-

informative paragraphs (p=0.04) but the differences were non-significant between both the 

groups on the number of fixations on informative paragraphs (p=0.08). The implication of these 

findings will be discussed after discussing the mean fixation duration of the participants. 
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4.4.3.3 Mean fixation duration 

The mean figures across all informative and non-informative paragraphs in Table 22 show that 

both native and non-native readers had slightly higher mean fixation duration on the six 

sampled non-informative paragraphs (Mean for NRs=167.37, Mean for NNRs=167.48) than 

the informative paragraphs (Mean for NRs=163.21, Mean for NNRs= 164.36). NNRs had a 

higher number of fixations on both informative and non-informative paragraphs (Mean is 

146.54 for informative and 141.27 for non-informative) than the NRs (info=116.29 and non-

info=106.71). The comparison in the mean fixation duration on informative paragraphs for NRs 

and NNRs suggested that NNRs read informative paragraphs slower than NRs. It was 

suggested from these findings that although the mean fixation duration of NRs and NNRs was 

similar on non-informative paragraphs, NNRs also had a higher number of fixations than NRs 

on non-informative paragraphs and this suggested that non-native participants read non-

informative paragraphs slower than the NRs. However, the results of the Mann Whitney U Test 

(see Table 22) showed that these differences in the types of reading by native and non-native 

English readers while reading informative (p=.763) and non-informative paragraphs (p=.486) 

were non-significant.  

4.4.3.4 Proportion of regressive movements 

Two types of regressions were calculated in this study, which are regressions back on the 

same line and regressions two lines or above.  

(a) The proportion of same line regressions 

Table 22 shows that the NRs made relatively more same line regressions on the six sampled 

informative and non-informative paragraphs (informative=15.71% and non-

informative=15.15%) than the NNRs (informative=13.04% and non-informative=12.34%). 

These findings suggested that native readers read the six sampled informative and non-

informative paragraphs relatively slower than non-native readers, but it could not be 

categorised as careful reading as Rayner et al. (2012) believed that if there are more 

regressions while reading (more than 15%), this indicates that the participant is reading 
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carefully. In this study, the proportion of same line regressions made by native participants on 

informative and non-informative paragraphs were not more than 15 percent, so it cannot be 

implied that they read both types of paragraphs slowly. The findings suggested that both the 

group of readers mostly read the texts in a linear manner and did not make more regressions. 

However, the results of the Mann Whitney U Test (see Table 22) showed that there was a 

significant difference between both the groups for the proportion of same line regressive 

movements for non-informative paragraphs (p=0.03) but the difference was non-significant 

between both the groups for the same line regressions for informative paragraphs (p=0.13). 

(b) Regressions two lines or above 

Table 22 shows that both the groups made a very low percentage of regressions two lines or 

above on informative (NR=0.54, NNR= 0.58) and non-informative paragraphs (NNR=0.79, 

NR=0.51). These findings suggested that both the groups did not read the informative and 

non-informative paragraphs slow enough to create links between different ideas in each 

paragraph. The results of the Mann Whitney U Test in Table 22 also show that there was no 

significant difference between both the groups for regressions two lines or above for 

informative (p=0.95) and non-informative paragraphs (p=0.62).  

Figure 23a and Figure 23b present a chart that shows the differences in the types of reading 

between non-native and native readers while reading informative and non-informative 

paragraphs.
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Figure 23a. Non-native English readers while reading the info and non-info paragraphs      Figure 23b. Native English readers while reading the info and non-info paragraphs 
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From the above measures and Figure 23a and Figure 23b, it can be seen that: 

• NNRs read informative and non-informative paragraphs significantly slower than NRs, 

as suggested by the measure of words read per minute.  

• The NNRs read informative paragraphs slower than NRs, as suggested by the number 

of fixations and mean fixation duration. It was suggested from these findings that 

although the mean fixation duration of NRs and NNRs was similar on non-informative 

paragraphs, NNRs also had a higher number of fixations than NRs on non-informative 

paragraphs and this suggested that non-native participants read non-informative 

paragraphs slower than the NRs 

• NRs had a slightly higher proportion of same line regressions on informative and non-

informative paragraphs than non-native English readers. Both the groups had a similar 

percentage of regressions two lines or above on informative paragraphs but NNRs had 

a higher percentage of regressions two lines or above on non-informative paragraphs 

as compared to NRs. The mean figures also showed that the proportion of regressions 

for both native readers and non-native readers was not above 15% and this suggested 

that both the group of readers mostly read the informative and non-informative 

paragraphs at in a linear manner and did not read the paragraphs slowly (Rayner et 

al., 2012). 

To further look into the types of reading adopted by both the groups while reading informative 

and non-informative paragraphs, data from heat maps and gaze plots were explored along 

with stimulated recall and interview data. 

4.5 Types of reading by native and non-native English readers: Qualitative 

evidence 

This section presents the data on informative paragraphs from three sources namely eye 

tracking data, observations and the stimulated recalls. The eye tracking data can be analysed 

qualitatively through heat maps and gaze plots as explained below: 
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4.5.1 Informative paragraphs: Qualitative data 

 

4.5.1.1 Heat maps and gaze plots 

 

In this section, the data from heat maps and gaze plots are presented on informative 

paragraphs. The data from heat maps and gaze plots was evaluated to see if they supported 

the findings presented in Section 4.4.3 about the types of reading adopted by native and non-

native English readers on informative and non-informative paragraphs. 

 

Types of reading while reading informative paragraphs (through heat maps and gaze plots) 

Informative paragraphs are those paragraphs that contain information related to the task (see 

Section 3.4.1 in Chapter 3). Figure 24 A shows the heat map of a typical native reader on 

informative paragraph (info 1) and Figure 24 B shows the heat map of a typical non-native 

reader on informative paragraph (info 1). 

 

The heat map in Figure 24 A shows that the native reader read the informative paragraph by 

focusing on the words and individual sentences and read it with focus. The heat map in Figure 

24 B shows that the non-native reader read the informative paragraph more slowly by focusing 

on the words and sentences and took time to process the information in this paragraph, as 

indicated by the red spots. The comparison of heat maps in Figure 24A and 24B shows that 

the text in Figure 24B had more fixations than the text in Figure 24A, as suggested by the 

green spots.  
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Figure 24 A Heat map of a native English reader on an informative paragraph in text 1 (NR3) 

Figure 24 B Heat map of a non-native English reader on an informative paragraph in text 1 (NNR7) 

 

The results from the heat maps in Figure 24 were further supported by gaze plots of the same participants on the same paragraphs. Figure 25A 

shows the gaze plot of a typical native English reader on informative paragraph (info 1) and Figure 25B shows the gaze plot of a non-native 

English reader on informative paragraph (info 1). 
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Figure 25A gaze plot of native English reader on an informative paragraph in text 1 (NR3) 

Figure 25B gaze plot of non-native English reader on an informative paragraph in text 1 (NNR7) 

 

The gaze plot in Figure 25A shows that the native reader read the informative paragraph by reading each sentence and also made the same line 

regressions as suggested by the sequence of fixations. This implied that a typical native reader read informative paragraphs slowly. The gaze 

plot in Figure 25B shows that the non-native reader read the informative paragraph by focusing more on the words in a sentence and also read 

each sentence. A few same line regressions could also be seen in the gaze plot in terms of the sequence of fixations. 
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The number of fixations by a non-native participant on the text in Figure 25B were 139, which 

were more than the number of fixations by a native participant on the text in Figure 25A 

(number of fixations was 62).  

These heat maps (Figure 24A and 24B) and gaze plots (Figure 25A and Figure 25B) also show 

a difference in the types of reading by native and non-native English readers. The native 

English readers read informative paragraphs slowly by having fewer fixations than the non-

natives.  

The next section discusses the types of reading adopted by both groups while reading 

informative paragraphs. 

4.5.1.2 Types of reading for informative paragraphs: Observations 

The results of the gaze plots and heat maps showed that both groups read informative 

paragraphs slow and the same could be seen through the data from the observations. As 

discussed in Section 3.7.1 of Chapter 3, recordings of each participant were observed by the 

researcher on Tobii Studio and the types of reading adopted by the participants for every 10 

seconds while reading informative and non-informative paragraphs were noted down. The 

categories for the types of reading included in the observation sheet were from Khalifa and 

Weir's model of reading (2009) and were explained in Section 3.4.3 of chapter 3. The 

participants were marked on these categories for every 10 seconds and a percentage was 

taken for the reading types adopted by each participant for each category. 

The data from the observations for individual participants is presented in appendix 13. Table 

23 shows the mean, median and standard deviation of the types of reading adopted by native 

and non-native English readers while reading the three sampled informative paragraphs.  
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Table 23 Mean, median and standard deviation of the types of reading adopted by native and 

non-native English readers on the informative paragraphs 

                      NRs                        NNRs 

 Mean 

(%) 

Median 

(%) 

Standard 

deviation (%) 

Mean 

(%) 

Median 

(%) 

Standard 

deviation (%) 

Careful local 85.07 94.44 25.55 90.82 100 23.07 

Careful 

global 

0 0 0 0 0 0 

Skimming 30.83 0 26.18 27.61 0 15.36 

Scanning 32.22 0 10.69 25.55 0 9.97 

 

The mean figures in Table 23 show that both native and non-native readers mostly read the 

informative paragraphs carefully at the local level (85.07% of NRs and 90.82% of NNRs). 

Amongst others, almost a quarter of NRs (30.83%) quickly read the informative paragraphs by 

skimming through them. A quarter of NNRs (27.61%) also skim read the informative 

paragraphs. Almost a quarter of the NRs (32.22%) and NNRs (25.55%) also quickly read the 

informative paragraphs by scanning for information in these paragraphs. 

A similarity can be seen between the native and non-native groups as most of the participants 

from both the groups read the informative and non-informative paragraphs carefully at the local 

level. Another similarity between both the groups was that almost a quarter of the native and 

non-native English readers (NRs=30.83% and NNRs=27.61%) skim read the informative 

paragraphs for the main ideas. 

The next section presents the reasons reported by both groups for adopting a specific reading 

type. 
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4.5.1.3 Reasons for the careful or the expeditious reading of informative paragraphs: 

Stimulated recall data 

The quantitative data (eye tracking measures) and qualitative eye tracking data (heat maps 

and gaze plots) showed the types of reading adopted by native and non-native English readers 

while reading informative and non-informative paragraphs but this data has to be supported by 

the stimulated recalls of the participants, that shed light on the reasons reported by them for 

adopting a specific reading type. 

The data from the stimulated recalls were analysed both qualitatively and quantitatively. 

Quantitatively, stimulated recalls were analysed with the help of the figures extracted from 

NVivo related to the percentage of responses of the participants on the reasons for careful and 

expeditious reading and qualitatively through the reports of the participants. The stimulated 

recalls included the questions about the reasons for careful and expeditious reading, and the 

responses of the participants in terms of percentages were extracted from NVivo for reading 

carefully or expeditiously. 

Table 24 and Table 25 show the quantitative analysis of stimulated recalls and show a mean 

of the percentages of responses of native English readers on all the three texts for the reasons 

for reading informative paragraphs carefully and expeditiously by NRs and NNRs respectively. 
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Table 24 Reasons for reading informative paragraphs carefully and expeditiously by NRs 

NRs                            Careful reading                                   Expeditious reading 

 

 

Understan

ding the 

text (%) 

Relevant 

paragraph 

(%) 

Interesting 

paragraph 

(%) 

Difficult 

paragraph 

            

(%) 

Irrelevant 

paragraph (%) 

A habit 

(%) 

Lengthy 

paragraph 

(%) 

Easy 

paragraph 

(%) 

 

Mean 

 

24.99 

 

43.74 

 

8.33 

 

6.24 

 

6.24 

 

2.08 

 

4.16 

 

4.16 

 

Table 25 Reasons for reading informative paragraphs carefully and expeditiously by NNRs 

NNRs                                     Careful reading                                        Expeditious reading 

 

 

Understand

ing the text 

(%) 

Relevant 

paragraph 

(%) 

A habit 

(%) 

Difficult 

paragraph 

(%) 

Lost interest in 

the paragraph 

(%) 

No 

reason 

(%) 

Lengthy 

paragraph 

(%) 

Difficult 

paragraph 

(%) 

 

Mean 

 

 

2.08 

 

12.5 

 

47.91 

 

24.99 

 

2.08 

 

4.16 

 

4.16 

 

2.08 
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Careful reading 

The reasons reported by both groups for reading informative paragraphs carefully are 

explained below: 

Similarities in the types of reading  

Reason 1: Relevant paragraph 

Table 24 shows that almost half of native English readers (43.74%) reported being reading 

informative paragraphs slowly because they were relevant as reported by one of the native 

English readers that: 

I felt that there was just more information in this paragraph than the previous one...it 

was more important to read...(NR8) 

On the other hand, few of the non-native participants (12.5%) reported to be reading 

informative paragraphs slowly (see Table 25) because they were relevant as reported by one 

of that: 

...they are telling about English in different organisations..they use English as main 

language..many organisations like medical organizations English is the main 

language... (NNR4) 

Reason 2: Difficult paragraphs 

One fourth of the non-native English readers (24.99%) reported to be reading the informative 

paragraphs slowly because they were difficult in terms of the language (see Table 25) as 

reported by one of them that:  

It was like a lot of information so I was trying to..it was like more complex so I tried to 

read word by word to see if I understand what was being said..(NNR12) 
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Few of the native participants (6.24%) reported being reading informative paragraphs slowly 

because they were difficult in terms of the language. 

Reason 3: Understanding the text 

A quarter of native English readers (24.99%) reported being reading the informative 

paragraphs slowly for understanding them (see Table 24) as reported by one of the native 

English readers that:  

I wanted to understand...like....the information that is important...(NR2) 

Only one of the non-native participants (2.08%) reported being reading informative paragraphs 

slowly for understanding them. 

Differences in the types of reading  

Native 

Reason 4: Interesting paragraph 

8.33% of native participants reported being reading informative paragraphs slowly because 

they were interesting paragraphs.  

Non-native 

Reason 5: A habit 

Almost half of non-native English readers (47.91%) reported being reading the informative 

paragraph slowly because it was a habit for them (see Table 25) as reported by one of the 

non-native English readers that: 
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Because we should read all the text line to line to understand exactly the meaning of 

every paragraph because if we miss something and we go down sometimes we 

understand the wrong meaning and I do that because in my school we learn to do that 

line to line to read more than one time to understand .. (NNR2) 

Expeditious reading  

Table 24 and Table 25 show the quantitative analysis of stimulated recall data and show a 

mean of the percentages of responses of native and non-native English readers on all the 

three texts for the reasons for reading the six sampled informative paragraphs quickly. 

The reasons for the expeditious reading of informative paragraphs by both groups are 

discussed below: 

Similarities in the types of reading  

Reason 1: Lengthy paragraph 

A very low percentage of participants from both groups (NRs = 4.16% and NNRs = 4.16%) 

reported being reading informative paragraphs quickly because they were lengthy paragraphs 

(see Table 24 and Table 25). One of the native readers reported that: 

I just wanted to..because it was getting too much..like the reading part so I just wanted 

to get over it (NR7). 

One of the non-native readers reported that:  

I think she is spending too much time on it ....she has given facts ..she is getting into 

a bit ..for example, if someone didn't want to read something and didn't have enough 

time it should have been written briefly... (NNR8) 
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Differences in the types of reading  

Native readers 

Reason 2: Easy paragraph 

Table 24 shows that two of the native English readers (4.16%) reported being reading the 

informative paragraphs quickly because they were easy in terms of the language as reported 

by one of the native readers that: 

this paragraph as compared to rest of the text wasn't as hard to read..because 

language isn't difficult..(NR11) 

A very low percentage of native participants also reported being reading the informative 

paragraphs quickly because it was their habit (2.08%) while others reported that they were 

irrelevant paragraphs (6.24%).  

Non-native readers 

A very low percentage of non-native participants reported reading the informative paragraphs 

quickly because they were difficult paragraphs (2.08%), they lost interest in these paragraphs 

(2.08%) while others did not have any reason (4.16%) (see Table 25). 

After presenting the results for the reasons for reading informative paragraphs quickly or 

carefully by both the groups, it is important to present the ways in which the participants from 

both the groups tried to extract the relevant information from the texts as well the type of 

information targeted by both groups in the texts and this is discussed in the next section. 

4.5.1.4 Ways to extract relevant information from the texts: interview data 

 

This section presented the results from one of the interview questions that showed the ways 

used by both groups to extract the relevant information from the texts. Table 26 and Table 27 

show the responses of native and non-native English readers on the question 'how did you try 

to extract the relevant information from the text?'. 
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Table 26 Responses of native English readers on the question 'how did you try to extract the relevant information from the text?'(%) 

 

 

Table 27 Responses of the non- native English readers on the question 'how did you try to extract the relevant information from the text?'(%) 

 Reading 

closely 

(%) 

Memorising and 

making a sketch in 

mind of important 

points 

(%) 

Looking at 

the figures in 

the text 

(%) 

Focusing 

on the 

facts 

(%) 

Focusing on 

the 

keywords 

(%) 

Skipping 

irrelevant 

parts 

(%) 

Looking for information 

in each paragraph 

(%) 

 

Mean 

 41.75 8.33 10.41 2.08 10.41 2.08 18.75 

 

 

 Skimming 

(%) 

Reading 

closely 

(%) 

Looking at the 

figures in the text 

(%) 

Focusing on 

the facts 

(%) 

Focusing on 

the 

keywords 

(%) 

Looking for 

information in each 

paragraph 

(%) 

Mean 

 2.08 16.25 8.33 8.33 51.25 18.75 
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Different ways reported by native readers to extract the relevant information from the texts are 

listed below: 

Way 1: Focus on the keywords 

Almost half of the native readers (51.25%) reported that they were focusing on the keywords 

in the texts (see Table 26) in order to extract the relevant information from them as said by one 

of them that: 

By just very quickly going through a couple of times over and over just to pick up 

keywords key phrases important things..(NR6) 

Another participant reported that: 

I think the keywords...pay more attention to them..so that you understand it 

more....complicated words you can leave it but the keywords help understand the 

text... (NR2) 

Way 2: Reading the text closely 

Few native participants (16.25%) reported being reading the texts closely to extract the 

relevant information from them as quoted that: 

By reading a lit bit more slower I tried to get more into my head (NR12) 

Another participant reported that: 

By reading through it ...wherever I feel like this is something I need to go through 

again..I will have a quick look again.. (NR5)  

Way 3: Looking for relevant information 

Almost one fifth of native readers (18.75%) also reported being looking for the relevant 

information in the texts in order to extract it as reported that: 

I just remember the information that seemed more relevant to the task.. (NR8)  
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Various ways were also reported by few other participants that included skimming the text 

(2.08%), Looking at the figures in the text (8.33%) and focusing on the facts (8.33%). 

Different ways reported by non-native readers to extract the relevant information from the texts 

are listed below: 

Way 1: Reading closely 

41.75% of the non-native readers reported to be reading the texts closely in order to extract 

the relevant information from them (see Table 27) as said by one of them that: 

I focused on sentences and I tried to understand the words (NNR10) 

Another participant reported that: 

Once again it was like a lot of information  so I was trying to..it was like more complex 

so I tried to read word by word to see if I understand what was being said.. (NNR9) 

Way 2: Looking for the relevant information 

Almost one fifth of the non-native readers (18.75%) reported to be looking for the relevant 

information in each paragraph in order to extract it as quoted by one of them that: 

I just tried to find the important sentence in each paragraph which gives overall 

information.. (NNR5) 

Another participant reported that: 

I just focused on the topic that this is the topic..I was picking up those points relevant 

to the topic.. (NNR3) 
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Way 3: Looking for the keywords 

1 or 2 of non-native readers (10.41%) also reported to be looking for the keywords in the texts 

to extract the relevant information from them as said by one of them that:   

Looking at the keywords and examples and quotations...(NNR14) 

Another one reported that: 

I just used the key points from the question which is the ways English operates as an 

international language...so I just used that I read meaning into it..and looked for some 

points (NNR15) 

Various other ways were also reported by few other participants that skipping irrelevant parts 

(2.08%), Memorising and making a sketch in mind of the important points (8.33%), looking at 

the figures in the texts (10.41%) and focus on the facts in the texts (2.08%). 

A difference can be seen between both groups from Table 26 and Table 27 as native readers 

(51.25%) extracted the relevant information by focusing on the keywords in the text, whereas, 

41.75% of non-native readers extracted the relevant information by reading the text closely. 

4.5.1.5 Types of information targeted: Interview data 

This section presented the results from one of the interview questions about the type of 

information targeted by the participants from both the groups in the texts. Table 28 shows the 

responses of native English readers on the question 'What were you looking for in the text 

while reading?'.  
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Table 28 Responses of the native and non-native readers on the question 'What were you 

looking for in the text while reading?'(%) 

 NRs NNRs 

 What the 

question 

demands 

(%) 

Keyword

s 

(%) 

Figures 

(%) 

Facts 

(%) 

What the 

question 

demands 

(%) 

Keywords 

(%) 

Figures 

(%) 

 

Mean 12.5 2.08 2.08 8.33 18.75 12.5 2.08 

 

Types of information targeted by both groups are listed below: 

Information 1: Looking for what the question demands 

Few of native readers (12.5%) reported to be looking in the texts for what the question 

demands as said by one of them that: 

The main points of the question... the different countries and how English is 

useful...(NR2) 

Almost one fifth of non-native readers (18.75%) also reported to be looking in the texts for what 

the question demands as said by one of them that: 

The main content..the theme of the topic which was the English the common 

language..how is it used worldwide (NNR14) 

Table 28 shows a similarity between both groups as the type of information targeted by both 

groups was similar. Both groups reported being looking for what the question demands, 

keywords and figures, except facts being looked for in the text by native readers. Another 

similarity between both groups was that the major element targeted by both groups in the texts 

was what the question demands. 
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In short, the major findings in the data from both groups for heat maps, gaze plots, stimulated 

recalls and interviews on informative paragraphs suggested that: 

• The qualitative eye tracking data suggested that both groups read informative 

paragraphs with attention, but native English readers read slowly by having a fewer 

number of fixations than non-natives. 

• The findings from qualitative eye tracking data were also supported by the data from 

observations that showed that most of the participants in both groups read informative 

paragraphs slowly by reading carefully at the local level. 

• There were several similarities in the reasons reported by native and non-native 

readers to read the informative paragraphs slowly. a) both the groups reported that the 

paragraphs were relevant (NR = 43.74% and NNR = 12.5%) b) they reported that these 

paragraphs were difficult in terms of the language (NR = 6.24% and NNR = 24.99%) c) 

they reported that they wanted to understand the texts (NR= 24.99% and NNR = 

2.08%) 

• There was a difference in the reasons reported by native and non-native English 

readers to read the informative paragraphs slowly. Almost half of non-native English 

readers (48.68%) reported it to be their habit, while 8.33% of native participants 

reported being reading informative paragraphs slowly because they were interesting 

paragraphs.  

• The only similarity between both the groups was that a very low percentage of 

participants from both groups (NR= 4.16% and NNR= 4.16%) reported being reading 

informative paragraphs quickly because they were lengthy paragraphs 

• There were differences in the reasons reported by both groups to read informative 

paragraphs quickly. A very low percentage of native participants reported being reading 

the informative paragraphs quickly because they were easy paragraphs in terms of the 

language (4.16%), others reported that it was their habit (2.08%) while 6.24% of the 

participants reported that they were irrelevant paragraphs. A very low percentage of 
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non-native participants reported reading the informative paragraphs quickly because 

they were difficult paragraphs in terms of the language (2.08%), they lost interest in 

these paragraphs (2.08%) while others did not have any reason (4.16%). 

• The interview data showed that native participants (51.25%) tried to extract the relevant 

information from the texts by focusing on the keywords while non-native participants 

(41.75%) tried to read the texts closely to extract information from them. 

The next section presents the data on non-informative paragraphs from three sources that are 

qualitative eye tracking data, observations and stimulated recalls.  

4.5.2 Non-informative paragraphs: Qualitative eye tracking data 

4.5.2.1 Heat maps and gaze plots 

After presenting the qualitative results on informative paragraphs (see Section 4.5.1), this 

section presents the results from qualitative eye tracking data, observations and stimulated 

recalls on the three sampled non-informative paragraphs of the three texts. Non-informative 

paragraphs are those that contain information irrelevant to the task (see Section 3.4.1 of 

Chapter 3). Before going into the analysis, it should be kept in mind that text 1 has a non-

informative paragraph at the beginning (second paragraph) while text 2 and text 3 have non-

informative paragraphs towards the end of the academic texts. In text 2, the non-informative 

paragraph was the last paragraph and in text 3 the non-informative paragraph was the second 

last one. 

The heat maps and gaze plots of both groups were presented on the non-informative 

paragraphs (with equal word count) in the three texts. The reason for looking at the non-

informative paragraphs individually is to see if the location of the non-informative paragraphs 

in the texts had an influence on the types of reading used by the participants.  
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Reading style 1: Reading the introductory paragraph slowly 

Figure 26A shows the heat map of a typical native English reader on non-info 1 and Figure 26B shows the gaze plot of the same participant. 

 

Figure 26A Heat map of a native English reader on a non-informative paragraph in text 1 (NR1) 

Figure 26B Gaze plot of a native English reader on a non-informative paragraph in text 1 (NR1) 

The heat map in Figure 26A shows that the native reader read the non-informative paragraph by focusing on the information and processing it, 

as suggested by the red spots in the text. This implied that a typical native reader read the non-informative paragraph carefully and with focus.  
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The gaze plot in Figure 26B shows that the native reader read the information in the non-informative paragraph in a linear manner by reading 

each sentence and also made same line regressions, as indicated by the sequence of fixations. This gaze plot implied that a typical native reader 

read the non-informative paragraph with attention. 

Figure 27A shows the heat map of a typical non-native English reader on non-info 1 and Figure 27B shows the gaze plot of the same participant. 

 

Figure 27A Heat map of a non-native reader (NNR5) on a non-informative paragraph in text 1 

Figure 27B Gaze plot of a non-native reader (NNR5) on a non-informative paragraph in text 1 
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The heat map in Figure 27A shows that a typical non-native reader read a non-informative 

paragraph by processing all the available information in it and thus read it slowly. The gaze 

plot of a typical non-native reader in Figure 27B shows that the non-native reader processed 

all the information in the non-informative paragraph and also took time to read it, as suggested 

by the size of the fixations. The participant also made same line regressions while reading and 

this suggested that a typical non-native reader read the non-informative paragraph slowly. 

These findings from the heat maps and gaze plots of native and non-native participants 

suggested that there was a similarity in the types of reading by both groups as they read the 

non-informative paragraphs slow. 

After looking at the types of reading used by the participants from both groups on the non-

informative paragraph (non-info 1) that was located towards the beginning, we will look at the 

non-informative paragraphs that were located towards the end in text 2 and text 3. 

Reading style 2: Reading concluding paragraph slowly 

Figure 28A shows the heat map of a typical native English reader on non-info 3 and Figure 

28B shows the gaze plot of the same participant. 
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Figure 28A Gaze plot of NR3 on a non-informative paragraph in text 3 

Figure 28B Heat map of NR3 on a non-informative paragraph in text 3 

The heat map in Figure 28A shows that a typical native participant took time to process the information in the non-informative paragraph, as 

indicated by the red spots in the heat map. This implied that a typical native participant read the non-informative paragraph carefully and with 

focus. The gaze plot in Figure 28B shows that native readers read the information in the non-informative paragraph by making same line 
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regressions and by reading each sentence, as indicated by the order of fixations. This indicated that a typical native reader read non-informative 

paragraph slowly. 

Figure 29A shows the heat map of a non-native English reader on non-info 3 and Figure 29B shows the gaze plot of the same participant. 

 

Figure 29A Heat map of NNR9 on a non-informative paragraph in text 3 

Figure 29BGaze plot of NNR9 on a non-informative paragraph in text 3 



199 
 

The heat map in Figure 29A shows that a typical non-native reader read all the information in 

the non-informative paragraph and also focused on the information, as indicated by the red 

spots in the heat map. This indicated that non-native readers read the non-informative 

paragraph slowly. The gaze plot in Figure 29B shows that a typical non-native reader read the 

information in the non-informative paragraph by reading each word and sentence as well as 

by making a lot of same line regressions, as indicated by the sequence of fixations. 

The above heat maps and gaze plots of a typical reader from both groups show that the non-

informative paragraph that was located towards the end of the text was read slowly by both 

groups. 

A comparison of the gaze plots in Figure 28 and Figure 29 shows that the gaze plot of NNR 

had more fixations (128) than the gaze plot of a NR, that had 85 fixations. Although the two 

groups read the non-informative paragraphs slowly, native readers had a fewer number of 

fixations on the non-informative paragraphs than non-native readers. 

These findings on the non-informative paragraphs also supported the findings on the 

informative paragraphs (see Section 4.5.1.1) that the difference in the types of reading 

between both groups was that natives read the informative and non-informative paragraphs by 

having a fewer number of fixations than non-natives. 

The next section discusses the types of reading adopted by the participants from both groups 

while reading the non-informative paragraphs. 

4.5.2.2 Types of reading for the non-informative paragraphs: Observations 

 

The results of the gaze plots and heat maps showed that both groups read non-informative 

paragraphs slowly and the same could be seen from the results from observations. The data 

from observations for individual participants is presented in appendix 13. 

Table 29 shows the mean, median and standard deviation of the types of reading adopted by 

native and non-native English readers on all the non-informative paragraphs. 
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Table 29 Mean, median and standard deviation of the types of reading adopted by native and 

non-native English readers on all the non-informative paragraphs 

  

             NR 

 

                        NNR 

 Mean 

(%) 

Median 

(%) 

Standard 

deviation (%) 

Mean 

(%) 

Median 

(%) 

Standard 

deviation (%) 

Careful local 89.49 100 23.13 90.28 100 20.45 

Careful global 0 0 0 0 0 0 

Skimming 39.38 0 23.68 36.22 0 15.77 

Scanning 25 0 3.27 24.92 0 9.48 

 

The mean figures in Table 29 show that both native and non-native readers mostly read the 

non-informative paragraphs carefully at the local level (89.49% of NRs and 90.28% of NNRs). 

Almost a quarter of the native readers (39.38%) and non-native readers (36.22%) quickly read 

the non-informative paragraphs by skimming for the main ideas in these paragraphs. Almost 

one fifth of native readers (25%) and non-native readers (24.92%) also quickly read the non-

informative paragraphs by scanning for information in these paragraphs. 

A similarity can be seen between the native and non-native groups as most of the participants 

from both groups read the non-informative paragraphs carefully at the local level. The other 

similarity between the native and non-native group is that almost equal percentage of 

participants from both groups (NR=39.38% NNR=36.22% for skimming and NR=25% 

NNR=24.92% for scanning) read the non-informative paragraphs quickly by skimming and 

scanning through them for the main ideas and were successful in identifying the non-

informative paragraphs. 
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The next section discusses the reasons reported by both groups for reading the non-

informative paragraphs carefully or expeditiously. 

4.5.2.3 Reasons for the careful or the expeditious reading of non-informative 

paragraphs: stimulated recall data 

The results from stimulated recalls showed the reasons reported by the participants for reading 

the non-informative paragraphs carefully or expeditiously. 

Careful reading  

Table 30 and Table 31 show the quantitative analysis of stimulated recalls and also shows a 

mean of the percentages of responses of native and non-native English readers on all the 

three texts for the reasons for reading the non-informative paragraphs carefully and 

expeditiously. 

Table 30 Reasons for reading  the non-informative paragraphs carefully and expeditiously by 

NRs 

 

NRs 

 

                           Careful reading 

 

                               

Expeditious reading 

 

 

Introductor

y 

paragraph 

(%) 

Concluding 

paragraph 

(%) 

No reason 

(%) 

A habit 

(%) 

Looking if 

relevant or 

irrelevant 

(%) 

Irrelevant 

paragraph 

(%) 

A habit 

(%) 

 

Mea

n 

 

 

20.83 

 

47.91 

 

6.24 

 

4.16 

 

10.41 

 

6.24 

 

4.16 
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                  Table 31 Reasons for reading the non-informative paragraphs carefully and expeditiously by NNRs 

 

NNRs 

 

Careful reading 

 

Expeditious reading 

 

 

No 

reason 

(%) 

Concluding 

paragraph 

(%) 

Difficult 

paragraph 

(%) 

A habit 

(%) 

Irrelevant 

paragraph (%) 

Repetition 

(%) 

Lost 

interest in 

paragraph 

(%) 

No reason 

(%) 

 

Mean 

 

 

4.16 

 

2.08 

 

16.66 

 

49.99 

 

4.16 

 

4.16 

 

6.24 

 

12.49 
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Careful reading 

The reasons for reading the non-informative paragraphs carefully by both groups are explained 

below: 

Similarities in the types of reading  

Reason 1: Concluding paragraph 

Participants from both groups (NR= 47.91% and NNR = 2.08%) reported reading non-

informative paragraphs slowly because they were concluding paragraphs (see Table 30 and 

Table 31). One of the native readers reported that: 

It was the last paragraph so I read so that I can answer you when you ask .. (NR5) 

The non-native reader reported that: 

the end was not summary it was extra...I was a little confused because the end is the 

summary and I read it.. (NNR11) 

Reason 2: A habit 

Half of non-native English readers (49.99%) reported to have read the non-informative 

paragraphs slowly because it was their habit (see Table 31) as reported by one of them that: 

I have to read everything because if I don't read everything I might be missing some 

valuable instructions or information..if I skip something that I feel is not necessary they 

might turn out to be the words that are actually more necessary than the other words 

(NNR8) 

On the other hand, 4.16% of native participants reported it to be their habit to read non-

informative paragraphs slowly. 
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Differences in the types of reading  

Native readers 

Reason 3: Introductory paragraph 

One fifth of the native English readers (20.83%) reported to have read the non-informative 

paragraph carefully because it was the introductory paragraph (see Table 30) as reported by 

one of them: 

this is the first time I am reading it so I wanted to get a basic idea of what I am going 

to be reading because sometimes when you read the text you get an idea of the text 

from the first few paragraphs..so I was focusing on this... (NR14) 

Reason 4: Looking for the relevant information 

Few native English readers (10.41%) reported having read the non-informative paragraphs 

carefully because they were looking for the relevant information in them. 

I was just looking here for what the question is asking.. (NR2) 

Non--native readers 

Reason 5: Difficult paragraph 

Few non-native English readers (16.66%) reported to have read the non-informative paragraph 

carefully because they were difficult in terms of the language (see Table 31) as reported by 

one of them: 

Some words were complex and I want to find the meaning of the words... (NNR10) 

Expeditious reading  

Table 30 and Table 31 show the quantitative analysis of stimulated recalls and shows a mean 

of the percentages of the responses of native and non-native English readers on all the three 

texts for the reasons for reading non-informative paragraphs quickly. 
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The reasons for the expeditious reading of the non-informative paragraphs by both groups are 

discussed below: 

Similarities in the types of reading  

Reason 1: Irrelevant paragraph 

A very low percentage of participants in both the groups (NR= 6.24% and NNR= 4.16%) 

reported being reading the non-informative paragraphs quickly because they were irrelevant 

paragraphs (see Table 30 and Table 31) 

One of the native readers reported that: 

this is talking about history..how English is going through colonization..this is more just facts 

and quotes and this wasn't relevant..(NR1) 

One of the non-native readers reported that: 

it wasn't giving the explanation why are we using English..it was just giving how we 

use it....so it is not important..(NNR3) 

Differences in the types of reading 

Native 

4.16% of native participants reported it to be their habit to read the non-informative paragraphs 

quickly. 

Non-natives 

Reason 2: No reason 

12.49% of non-native participants reported having read the non-informative paragraphs quickly 

without any reason. 

One of the non-native participants reported that: 
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I really do not know the reason for this.. (NNR8) 

Two more reasons reported by non-native participants to read the non-informative paragraphs 

quickly included repetition in these paragraphs (4.16%) and lost interest in these paragraphs 

(6.24%). 

In short, the major findings from the three sources on the non-informative paragraphs are: 

• The qualitative eye tracking data suggested that both groups read the non-informative 

paragraphs slowly, but native readers read slowly by having a fewer number of fixations 

than non-native readers. 

• The findings from observations showed a similarity between both groups as most of 

the participants in both groups read the non-informative paragraphs carefully at the 

local level. 

• There were several similarities in the reasons reported by both groups to read non-

informative paragraphs slowly. These similarities included a) participants from both 

groups (NR= 47.91% and NNR= 2.08%) reported that they were the concluding 

paragraphs b) both groups reported that it was their habit (NR= 4.16% and NNR= 

49.99%) 

• There were differences in the reasons reported by both groups to read the non-

informative paragraphs slowly. Native English readers reported having read the non-

informative paragraphs carefully because it was an introductory paragraph (20.83%). 

Amongst others, 10.41% reported that they were looking for relevant information in 

them. On the other hand, non-native readers (16.66%) reported having read the non-

informative paragraph carefully because they were difficult to understand in terms of 

the language. 

• A very low percentage of participants in both groups reported reading the non-

informative paragraphs quickly. There were a number of similarities in the reasons 



207 
 

reported by both groups to read the non-informative paragraphs quickly. a) both groups 

(NR= 6.24% and NNR= 4.16%) reported that they were irrelevant paragraphs  

• The differences in the reasons reported by both groups to read the non-informative 

paragraphs quickly were that 4.16% of native participants reported it to be their habit 

to read the non-informative paragraphs quickly and this was not reported by non-native 

participants. On the other hand, 12.49% of non-native participants reported having read 

the non-informative paragraphs quickly without any reason. 

• Two more reasons reported by non-native participants to read the non-informative 

paragraphs quickly included repetition in these paragraphs (4.16%) and lost interest in 

these paragraphs (6.24%). 

4.5.3 Additional interview data 

The data from the interviews were analysed both qualitatively and quantitatively. 

Quantitatively, interviews were analysed with NVivo and this software extracts figures in terms 

of percentages of responses of the participants on each interview question. Qualitatively, 

interviews were analysed through the reports of the participants. The interview questions were 

discussed in Section 3.4.2 of Chapter 3. 

Some of the interview questions shed further light on the types of reading adopted by native 

and non-native English readers. 

Interesting text 

Both groups were questioned in the interviews about whether they found the texts interesting 

and Table 32 shows the responses of native and non-native readers on whether the text was 

interesting or not.  
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Table 32 Responses of the native and non-native English readers on whether the text was 

interesting or not (%) 

 NRs NNRs 

 Yes 

(%) 

No 

(%) 

Yes 

(%) 

No 

(%) 

 

Mean 60.41 14.58 66.66 18.75 

 

More than half of native readers (60.41%) reported the texts to be interesting as said by one 

of them that: 

Yes actually..towards the middle where it said two third of the world's mail is in English 

and all data stored on the internet is 80 percent English ..quite impressive..(NR6) 

More than half of non-native readers (66.66%) also reported the texts to be interesting as said 

by one of them that: 

Yes because it is truth because I am from Greece..my first language is Greek but if I 

want to survive in the world I should speak English...English is very important..it is the 

most powerful language in the world right now..yes it was very interesting ..the last 

pages I think it is the people opinion ..I liked that..I like to research..I like the people 

opinion..(NNR1) 

Another participant reported that:  

Yes I guess it is... when I saw about how English has taken over the world..further 

interested me the most was the part where I see the Nigerian teacher had commented 

that how he learned English so it was interesting for me..(NNR15)  
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Easy or difficult text 

There was another question about whether the text was easy, difficult or neither easy nor 

difficult. Table 33 shows the responses of native and non-native English readers on whether 

the text is easy/ difficult/ neither easy nor difficult.  

Table 33 Responses of native and non-native English readers on whether the text is easy/ 

difficult/ neither easy nor difficult (%) 

                           NRs                       NNRs 

 Easy text 

(%) 

Neither difficult 

nor easy (%) 

Difficult 

text (%) 

Easy text 

(%) 

Neither 

difficult 

nor easy 

(%) 

Difficult 

text (%) 

 

Mean 

54.16 22.91 10.41 45.83 31.25 

 

14.58 

 

 

More than half of the native readers (54.16%) reported the texts to be easy as quoted by one 

of them that:  

It is easy enough..you can understand it...(NR15) 

Almost one fifth of the native readers (22.91%) also reported that the texts were 

neither difficult nor easy as one of them said that: 

it wasn't too hard..wasn't easy..it was ok..(NR4)  

Almost half of non-native readers (45.83%) reported the texts to be easy as quoted by one of 

them that:  

it was more easy to understand..(NNR5) 
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A quarter of the non-native readers (31.25%) also reported that the texts were neither difficult 

nor easy as one of them said that:  

it was difficult and easy..some parts were difficult some parts were easy...the words 

and the context was difficult....(NNR15) 

A very low percentage of native readers (10.41%) reported the texts to be difficult. Almost one 

fifth of the native readers (22.91%) that reported the texts to be neither difficult nor easy. A 

very low percentage of non-native readers (14.58%) reported the texts to be difficult. A quarter 

of non-native readers (31.25%) reported the texts to be neither difficult nor easy. 

A similarity can be seen between both groups as almost half of the participants in both groups 

reported the texts to be easy and a very low percentage in both the groups reported them to 

be difficult 

Reading techniques 

Both the groups were also questioned about the reading techniques used by them and Table 

34 shows the responses of the native and non-native English readers on the reading 

techniques used while reading.  

Table 34 Responses of native and non-native English readers on the reading techniques used 

while reading (%) 

                          NRs                          NNRs 

 Skimming 

(%) 

Looking for 

the relevant 

information 

(%) 

Scanning 

(%) 

Skimming 

(%) 

Looking for 

the relevant 

information 

(%) 

Scanning 

(%) 

Mean 12.5 0 6.25 2.08 2.08 0 
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Table 34 shows that a very low percentage of native readers (12.5%) reported being using 

some techniques while reading texts and skimming was the only technique used by a minority 

as one of the participants reported that:  

I was skim reading it..I was just trying to get the main points of the paragraph and 

then moved on to the next one..(NR12) 

Another participant reported that: 

I read the beginning..it gives you an idea of what it is..then you can skim through like 

the middle of it and then you go to the end and obviously that is the conclusion..(NR15) 

Relevant or irrelevant text  

Both groups were also questioned about whether they found the text relevant/partially relevant 

or irrelevant. Table 35 shows the responses of native and non-native English readers on 

whether the text is relevant/partially relevant or fully relevant.  

Table 35 Responses of native and non-native English readers on whether the text is 

relevant/partially relevant or fully relevant (%) 

                      NRs                            NNRs 

 Fully 

relevant 

(%) 

Partially 

relevant 

(%) 

Irrelevant 

(%) 

Fully 

relevant 

(%) 

Partially 

relevant 

(%) 

Irrelevant 

(%) 

Do not 

know 

relevant 

or not (%) 

Mean 43.75 54.16 0 35.41 58.33 0 4.16 

 

More than half of native readers (54.16%) reported the texts to be partially relevant as one of 

them said that: 
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Yes..but some aspects were not really related...some aspects were talking about the 

history more or less rather than the actual language itself..and that is not related to 

the actual subject and the subject is about language so in that sense it is not 

related..(NR12) 

More than half of the non-native readers (58.33%) reported the texts to be partially relevant as 

one of them said that:  

not fully relevant...some parts were irrelevant.. (NNR4) 

Another participant reported that: 

I would not say it is fully relevant..the part they are irrelevant are the beginning when 

they are  talking about politics and ..(NNR13) 

43.75% of the native readers reported the text to be fully relevant while none of native readers 

reported the texts to be irrelevant. A quarter of non-native readers (35.41%) reported the texts 

to be fully relevant. A very low percentage of non-native readers (4.16%) also reported being 

unaware of whether the text was relevant or not. 

Based on the above interview questions, the following conclusions can be drawn: 

• More than half of the participants in both groups (see Table 32) reported to have found 

the texts interesting and this might be a reason that most of the participants in both 

groups read the informative and non-informative paragraphs slowly. 

• Almost half of the participants in both groups reported to have found the texts easy 

(see Table 33) and this might have enabled them to read the informative and non-

informative paragraphs with more attention. 

• A very low percentage of participants in both groups (see Table 34) reported being 

using any reading techniques such as skimming, scanning or search reading. This was 

also proved through other methods (eye tracking data, stimulated recalls and 

observations) that the participants in both groups read the informative and non-
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informative paragraphs slowly and there were just a few students who skim read or 

scanned the texts. 

• More than half of the participants in both groups reported the texts to be partially 

relevant (see Table 35). This suggested that although the participants knew that all the 

information in the texts is not relevant, they still read everything, as proved through eye 

tracking data, stimulated recalls and observations. 

After presenting the results from qualitative eye tracking data, observations, stimulated recalls 

and interviews for the informative and non-informative paragraphs of both groups, it is 

important to link qualitative and quantitative eye tracking data to stimulated recall, observations 

and the interview data and these points are summarised below. 

• There were significant differences in the mean of words read per minute by NRs and 

NNRs while reading the informative and non-informative paragraphs. The mean of 

words read per minute suggested that NNRs read the informative and non-informative 

paragraphs slower than NRs.  

• NNRs read the informative paragraphs slower than NRs, as suggested by the number 

of fixations and the mean fixation duration. It was suggested from these findings that 

although the mean fixation duration of NRs and NNRs was similar on the non-

informative paragraphs, NNRs also had a higher number of fixations than NRs on the 

non-informative paragraphs and this suggested that non-native participants read the 

non-informative paragraphs slower than NRs 

• The measure of same line regressions suggested that NRs read the informative and 

non-informative paragraphs slower than NNRs but the findings implied that both groups 

did not read the informative and non-informative paragraphs slowly as the proportion 

of regressions were not above 15% (Rayner et al., 2012). 

• The proportion of regressions two lines or above made by both NRs and NNRs were 

negligible and these findings implied that both groups did not go back and read the 

paragraphs slow enough to create links between the themes in a paragraph. 
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• In terms of the four eye tracking measures, the differences in the words read per minute 

between NRs and NNRs for both the informative and non-informative paragraphs were 

significant. The differences in the number of fixations and same line regressions 

between NRs and NNRs were significant for the non-informative paragraphs. 

• The qualitative eye tracking data suggested that the two groups read carefully, but 

native readers had a fewer number of fixations than non-natives on both types of 

paragraphs, as suggested by the heat maps and the gaze plots. 

• The results of qualitative eye tracking data were supported by quantitative eye tracking 

data as NNRs had a higher number of fixations on informative and non-informative 

paragraphs than NRs. 

• The qualitative eye tracking data suggested that both groups read informative and non-

informative paragraphs slowly. The stimulated recall data (see section 4.5.1.3 and 

section 4.5.2.3) showed that different reasons were reported by both groups for 

focusing on both informative and non-informative paragraphs. 

• The findings from the observations (see section 4.5.1.2 and section 4.5.2.2) further 

supported the findings from qualitative eye tracking data that both native and non-

native English readers read the informative and non-informative paragraphs slowly and 

with focus. The observation data showed a similarity in the types of reading, which is 

careful local reading, adopted by both groups while reading the informative and non-

informative paragraphs. These findings also showed that there was a minority in both 

groups that read the informative and non-informative paragraphs quickly by skimming 

or scanning for the main ideas. 

• The interview data showed that a very low percentage of participants in both groups 

reported to skim read through the informative and non-informative paragraphs. More 

than half of the participants in both groups reported that the texts were partially relevant 

and still both groups read informative and non-informative paragraphs, as suggested 

by eye tracking, stimulated recalls and observations. 
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• The data from interviews showed that natives (51.25%) focused on the keywords in the 

texts while non-natives (41.75%) read word to word to extract the relevant information 

from the texts. 

 

For research question 1, the literature showed that the reading speed of the readers is 260-

300 wpm for a university student to read the information in the text carefully (Carver, 1990) 

and in this study the words read per minute by NRs is within this range and this indicates that 

NRs were focusing on both types of paragraphs. However, another study by Rayner et al. 

(2012) suggested that the proportion of regressions should be more than 15% to be marked 

as careful reading and in this study, the proportion of regressions were under 15% and it could 

not be categorised as slow reading in terms of the proportion of regressions. 

 

The findings from quantitative eye tracking suggested that NRs read the informative 

paragraphs slower than the non-informative paragraphs, as suggested by the measure of 

words read per minute. The findings from qualitative eye tracking suggested that native 

readers focused more on the informative than the non-informative paragraphs. The data from 

the stimulated recalls showed that different reasons were reported by them for focusing on 

both the informative and non-informative paragraphs as over two third of NRs reported to have 

identified the informative paragraphs (see section 4.5.1.3) but they also read the non-

informative paragraphs because of the location of these paragraphs (see section 4.5.2.3).  

For research question 2, the literature showed that a study (Fry, 1963) stated that the reading 

rate of an average reader is 250 words per minute and for slow readers, it is 150 words per 

minute. In this study, the wpm for six sampled informative (191.68) and non-informative 

paragraphs (196.78) suggested that these students did not read the text as slowly as the 

figures mentioned by Fry (1963) for slow readers. However, in terms of the same line 

regressions, the proportion of regressions in this study were below 15% and this indicated that 

it was not slow reading. 
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The findings from quantitative eye tracking suggested that NNRs read the informative 

paragraphs slower than the non-informative paragraphs, as suggested by the measure of 

words read per minute. The findings from qualitative eye tracking suggested that non-native 

readers focused on the informative and non-informative paragraphs and this was also 

supported by the figures of words read per minute by NNRs that they read the information in 

the informative and non-informative paragraphs with focus (Fry, 1963). The data from the 

stimulated recalls showed that similar reasons were reported by them for focusing on both 

informative and non-informative paragraphs as almost half of NNRs reported to read the 

informative and non-informative slowly because it was their habit (see section 4.5.1.3 and 

4.5.2.3). Amongst others, almost one fourth of NNRs read both types of paragraphs slowly 

because they were difficult in terms of the language (see Table 20 and Table 21). 

The findings from the research methods (eye tracking, stimulated recalls, interviews and 

observations) helped to answer research question 3 as the quantitative eye tracking data 

suggested NNRs read the informative and non-informative paragraphs slower than NRs, as 

suggested by words read per minute, the number of fixations and the mean fixation duration. 

The qualitative eye tracking data suggested that natives and non-natives read both types of 

paragraphs, but natives focused on both types of paragraphs with a fewer number of fixations 

than non-native participants, as suggested by the heat maps and the gaze plots. The 

stimulated recall data showed that different reasons were reported by both groups for reading 

the informative and non-informative paragraphs with focus. The data from interviews 

suggested that natives (51.25%) focused on keywords in the texts while non-natives (41.75%) 

read word to word to extract the relevant information from the texts.  The data from 

observations showed that both groups adopted similar types of reading (careful reading at the 

local level) and there were no differences in the types of reading adopted by them while reading 

the informative and non-informative paragraphs.  
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4.6 Summary 

 

The findings of this study helped to answer three research questions. In this study, the 

quantitative eye tracking data suggested that the NRs read the informative paragraphs slower 

than the non-informative paragraphs, as suggested by words read per minute. The qualitative 

eye tracking data also suggested that they read the informative paragraphs slower than the 

non-informative paragraphs and different reasons were reported by them in the stimulated 

recalls for adopting a specific type of reading. Most of NRs reported to have identified the 

informative paragraphs but they also read the non-informative paragraphs slowly because 

these non-informative paragraphs were either the introductory or concluding paragraphs 

(research question 1). 

In this study, the quantitative eye tracking data suggested that NNRs read the informative 

paragraphs slower than the non-informative paragraphs, as suggested by words read per 

minute. The measure of words per minute for six sampled informative and non-informative 

paragraphs (see Table 19) suggested that NNRs did not read the paragraphs as slowly as the 

figures mentioned by Fry (1963) for slow readers. These findings suggested that NNRs read 

the informative and non-informative paragraphs slowly but not as slow as 150 wpm. The 

qualitative eye tracking data also suggested that they focused on both the informative and non-

informative paragraphs and there were similarities in the reasons reported by NNRs for reading 

informative and non-informative paragraphs slowly. Almost half of NNRs reported it to be their 

habit to read the informative and non-informative paragraphs slowly. Amongst others, almost 

one fourth of NNRs read both types of paragraphs slowly because they were difficult in terms 

of the language (see Table 20 and Table 21).  

A comparison in the reading speed of native and non-native English readers through the 

measure of words per minute on all the three texts suggested that non-native English readers 
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read fewer words per minute than native readers and this suggested non-native readers read 

the texts slower than native readers (see Section 4.3). 

The findings from the research methods (eye tracking, stimulated recalls, interviews and 

observations) helped to answer research question 3 as the quantitative eye tracking data 

suggested NNRs read the informative and non-informative paragraphs slower than NRs, as 

suggested by words read per minute, the number of fixations and the mean fixation duration 

(see Table 22). The qualitative eye tracking data suggested that natives and non-natives read 

both types of paragraphs, but natives focused on both types of paragraphs with a fewer number 

of fixations than non-native participants, as suggested by the heat maps and the gaze plots. 

The stimulated recall data showed that different reasons were reported by both groups for 

reading the informative and non-informative paragraphs with focus (see Table 24, Table 25, 

Table 30 and Table 31). Most of NRs identified the informative paragraphs but they also read 

the non-informative paragraphs closely because of the location of these paragraphs. Almost 

half of NNRs reported it to be their habit to read the informative and non-informative 

paragraphs slowly. The data from interviews suggested that the natives (51.25%) focused on 

the keywords in the texts while non-natives (41.75%) read word to word to extract the relevant 

information from the texts (see Table 26 and Table 27). The data from observations showed 

that both groups adopted similar types of reading (careful reading at the local level) and there 

were no differences in the types of reading adopted by them while reading the informative and 

non-informative paragraphs (see Table 23 and Table 29). 
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Chapter 5 Discussions 

5.1 Introduction 

The previous chapter, Chapter 4, presented the findings of this study in relation to the research 

methods which are eye tracking data, stimulated recalls, interviews and observations. This 

chapter discusses the major findings of the study and presents possible interpretations for 

these findings. 

There are two important points to be noted in this study. In this study, the comparison was 

made at two levels. Firstly, the types of reading used by native and non-native students on an 

academic reading-into-writing task were evaluated. In particular, how students processed the 

informative and non-informative paragraphs in the academic texts were investigated. 

Secondly, similarities and differences in the types of reading used by native and non-native 

groups were compared.  

Section 5.2 discusses the results about the types of reading used by native English readers 

on a reading-into-writing task along with various possibilities to read in a specific manner. 

Section 5.2.1 discusses the factors that may have had an effect on the types of reading used 

by L1 participants and these factors included lack of appropriate metacognitive strategies in 

L1 reading and previous studies that support low performance of L1 readers in high schools 

that include inappropriate use of academic materials in the high schools and under-trained 

secondary school teachers. 

Section 5.3 discusses the types of reading used by non-native English readers on a reading-

into-writing task along with various possibilities to adopt a specific reading type. Section 5.3.1 

discusses the factors that may have had an effect on the types of reading used by L2 

participants and these factors included the influence of belief system (Section 5.3.1.1), mode 

of learning in non-western countries (Section 5.3.1.2) and lack of the use of metacognitive 

strategies by L2 readers (Section 5.3.1.3). 
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Section 5.4 discusses the comparison in the types of reading between native and non-native 

academic readers and presents various reasons for the participants to adopt a specific reading 

type, including differences in the use of metacognitive strategies by both groups (Section 

5.4.1). 

Section 5.5 discusses other factors that may affect the types of reading used by first year 

undergraduates, which included impact of time pressure (Section 5.5.1), less experienced 

strategic readers (Section 5.5.2), level of agreeableness (Section 5.5.3) and the purpose or 

goals of the task (Section 5.5.4). 

The first part of the chapter reports the types of reading by native and non-native English 

readers while reading the informative and the non-informative paragraphs and the second part 

dealt with both groups as one single population. As the differences between the groups were 

not as expected, so different types of academic reading adopted by the sub-groups of 

participants were further investigated (see section 5.6). Under this section, there were three 

sub-sections (Section 5.6.1, Section 5.6.2 and Section 5.6.3) that discuss the three different 

types of academic reading adopted by the sub-group of participants. These sub-sections 

present quantitative evidence of each academic reading type through eye tracking measures, 

qualitative eye tracking data and data from stimulated recalls. Finally, Section 5.7 presents a 

summary of this chapter. 

5.2 Types of reading used by native English readers on a reading-into-

writing task 

In this study, the data was analysed quantitatively through eye tracking and qualitatively 

through eye tracking and stimulated recalls. The mean of wpm read by native readers for the 

informative paragraphs was 257.02 and for the non-informative paragraphs was 264.41 (see 

Table 16) and these figures suggested that these students read the information in both types 

of paragraphs carefully as put forward by Carver (1990) that it takes 260-300 wpm for a 

university student to read the information in the text carefully and to make connections between 
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the ideas in a text (see Section 2.3.2.1). These findings indicate that L1 participants read the 

informative paragraphs as they were important for the writing task, but they also made an effort 

to understand the non-informative paragraphs. 

 

However, another study by Rayner et al. (2012) believed that if there are more regressions 

while reading (more than 15%), this indicates that the participant is reading the text carefully 

and in this study the proportion of regressions made by NRs were not more than 15% (see 

Table 16) and this implied that NRs did not read the informative and non-informative 

paragraphs slowly.  

 

As explained earlier in Chapter 2, there are many studies (Buswell, 1922; Rayner, 1985; 

Taylor, 1965) that showed that the proportion of regressive movements is 14% for skilled L1 

readers. In this study, the proportion of same line regressions of NRs was 15.71% for the 

informative paragraphs and 15.15% for the non-informative paragraphs and these proportion 

of same line regressions indicated that they were skilled readers to a certain extent. 

To summarise, the quantitative eye tracking data suggested that NRs read the informative 

paragraphs slower than the non-informative paragraphs, as suggested by the measure of 

wpm. On the contrary, the proportion of regressions in this study were not more than 15% (see 

Table 16) and this suggested that NRs did not read the informative and non-informative 

paragraphs slowly (Rayner et al., 2012). As discussed earlier in Section 3.4.1 in Chapter 3, 

informative refer to the paragraphs in the texts that are informative to the writing task assigned 

to the participants and contain information beneficial for the task. Non-informative refers to the 

paragraphs in the texts that are non-informative to the task and contain information not useful 

for the task. 

In this study, the findings from quantitative and qualitative eye tracking data suggested that 

NRs read the informative paragraphs slower than the non-informative paragraphs and different 
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reasons were reported by them in the stimulated recalls for adopting a specific reading type 

(see Section 4.4.1.1). 

However, the results of the Mann-Whitney test showed that there were no significant 

differences in terms of these four measures (words per minute, number of fixations, mean 

fixation duration and proportion of regressive movements) between the reading types used by 

native English readers on the informative and non-informative paragraphs (see Table 13). So, 

the differences in the types of reading used by NRs while reading the informative and non-

informative paragraphs, in terms of individual eye tracking measures, should be handled with 

caution by future researchers who wish to investigate this area. 

 

The data from stimulated recalls showed that NRs reported having read the informative 

paragraphs carefully because they identified the relevant paragraphs (43.74%) and they 

wanted to understand them (24.99%). 24.99% of the participants who reported that they 

wanted to understand the content in the paragraphs may have considered the paragraphs 

important and wanted to comprehend the informative paragraphs. This suggested that over 

two third of native participants (43.74% + 24.99%= 68.73%) identified the informative 

paragraphs and read them slowly. The reason for native participants' unusual behaviour in 

reading the non-informative paragraphs slowly was reported by them in the stimulated recalls. 

Some of them reported having read the non-informative paragraphs slowly because either they 

were the introductory (20.83% of the participants) or the concluding paragraphs (47.91% of 

the participants), so they read them carefully because they considered them important (see 

Section 4.4.1.1 in Chapter 4). As described earlier in Chapter 4, the non-informative paragraph 

in text 1 was the second paragraph in the text and NRs reported it to be the introductory 

paragraph and this implied that NRs considered the first two paragraphs important for reading 

and understanding as a part of the introduction. Similarly, the non-informative paragraph in 

text 3 was the second last paragraph that NRs reported reading slowly because it was the 
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concluding paragraph. This implied that NRs considered reading the last two paragraphs 

important as they were a part of the conclusion. 

 

The quantitative eye tracking data was also supported by qualitative eye tracking data which 

suggested that native participants read the informative paragraphs slower than the non-

informative paragraphs and there were just a few participants who skim read or scanned the 

texts. These results were also supported by the stimulated recalls as a very small percentage 

of native participants reported to skim read the informative and non-informative paragraphs 

(see Table 17 and Table 18). The interview data also showed that a very low percentage of 

native participants (see Table 34) reported being using any reading techniques such as 

skimming, scanning or search reading.  

The results of the present study suggested that NRs read the informative paragraphs slower 

than the non-informative paragraphs (as suggested by quantitative and qualitative eye tracking 

data) because they identified them as relevant (as suggested by the stimulated recalls). These 

results are in line with an L1 study by Rayner et al. (2012) that argued that types of reading 

vary with the goals of the task and the information in the texts, and paragraphs informative to 

the task are read slower than the non-informative paragraphs (see Section 2.2.1.4 in Chapter 

2). In this study, L1 participants identified and read the informative paragraphs slowly but they 

also read the non-informative paragraphs because of the location of these paragraphs. 

Similarly, the results of the present study are incongruent to the ones presented by previous 

studies (Greenholz, 2003; Hammand and Gao, 2002; Pratt, 1992) that argued that the students 

from western countries are accustomed to selective reading because the system of education 

in these countries inculcates critical thinking and selective reading in the students from the 

school years (see section 2.3.1 in chapter 2). Although, over two third of native participants 

(68.73%) reported to be reading the informative paragraphs slowly because they identified 

them as relevant (see section 4.4.1.1 in Chapter 4), the stimulated recall data also suggested 
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that native participants did not identify the paragraphs as non-informative as they read them 

slowly but it is noteworthy that they reported to read them slowly because of the positional 

effect i.e. non-informative paragraphs being introductory or concluding or to decide whether 

the information in these paragraphs was relevant or not.   

The reasons reported by native participants to read non-informative paragraphs slowly was 

their focus on the organisational features of the text (beginning and end of the texts). The 

importance of these organisational features was put forward by Grabe (1997) who stated that 

it is important to train students to identify the organisational features of a text that include 

headings, sub-headings, the structure of paragraphs, etc. The information about the text 

structure can help to process information and build a coherent representation of the text 

(Sanders, Spooren and Noordman,1992). This showed that NRs in this study focused on the 

organisational features of the texts as they considered them important, but this was at the 

expense of the selective reading of the academic texts. 

Another interesting finding is that the interview data showed that almost half of the NRs 

reported the texts to be partially relevant (see Table 35). This suggested that some of the 

participants were aware that all the information in the texts was not relevant, but they still read 

both types of paragraphs, as suggested by eye tracking data, stimulated recalls and 

observations. 

The next section discusses a few factors that affected the types of reading used by NRs in this 

study. 

5.2.1 Factors affecting types of reading  

 

Most of the NRs in this study were successful at identifying the informative paragraphs, 

however, they also read the non-informative paragraphs closely for the reasons discussed 

above. One of the discrepancies that could be seen in NRs in this study was that they made 

relatively more proportion of same line regressions on both types of paragraphs as compared 

to the proportion of regressions two lines or above, and these regressions were also negligible 
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(see Table 16). The same line regressions generally indicate problems of comprehension at 

the word level (Just and Carpenter, 1980) and it is expected of NRs to resort to higher level 

processes while reading and make more regressions two lines or above while reading to create 

links between the ideas in the text (Greenholz, 2003; Hammand and Gao, 2002; Pratt, 1992). 

NRs were expected to make more regressions up two lines because the system of education 

in these countries promotes such skills in the students that enable them to be skilled readers 

(see Section 2.3.1 in Chapter 2). However, in the present study this was not the case, and this 

could be attributed to the deficient reading skills that they acquired during the school years as 

suggested by National Audit Office (NAO, 2002). This deficient training at the school level 

could be one of the possibilities that L1 readers were more involved in regressions at the word 

and the sentence level and did not try to create links between different ideas in a paragraph. 

 

Inappropriate use of academic materials used at high schools might also be a reason in this 

study that NRs were engaged in the paragraphs at the word level (see Table 16). Although it 

is believed that students from Western countries are able to read a text critically and selectively 

(see Section 2.3.1 in Chapter 2), but the study by Lowe and Cook (2003) shed light on the 

reading difficulties of college students in the United Kingdom and stated that there is a huge 

gap between the complexity of texts used in high schools and at the college level. This 

suggested that students who attend the universities perhaps are not prepared to be skilled 

readers and the same was discovered in the present study as NRs did not try to make 

associations between different themes in a paragraph (as suggested by the measure of 

regressions two lines or above). Williamson, Fitzgerald & Stenner (2014) highlighted that if the 

university students are expected to read, make links between the ideas in the texts as well as 

critically analyse the texts, then the types of texts exposed to the students at high school and 

university level should be carefully considered. 

 

In addition, under-trained secondary school teachers might be another possible reason for L1 

readers to lack the academic skill of making links between the ideas in the informative 
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paragraphs. As earlier explained in Section 2.3.3.1 in Chapter 2, Greenleaf et al. (2001) stated 

that secondary school teachers in America are not prepared to identify and address the reading 

difficulties of the students and this could also be applied to a UK context. This implies that 

steps should be taken for teacher training for academic reading in primary and secondary 

schools and they also should be motivated to vigilantly implement the procedures required for 

strategy use by the students. 

Metacognition has been identified as a key factor in academic success (Winne and Nesbit, 

2010). L1 readers reported having used metacognitive strategies which led them to read the 

non-informative paragraphs carefully due to the position of these paragraphs as they were 

located right in the beginning and at the end of the texts.  The employment of these strategies 

that they learned earlier perhaps in their school made them read the introduction and the 

conclusion carefully as it gave them an idea about the content in the text and the summary of 

the whole passage respectively. Most of the western universities also focus on the 

development of academic skills of the students by suggesting them to focus on the beginning 

and end of the texts they read for their academic tasks so that they can get an idea of the 

overall theme in the texts (Grellet,1981; Wallace, 2004).  

In this study, L1 readers possessed awareness of the use of metacognitive strategies (as they 

focused more on the beginning and end of the texts) but could not accomplish the reading task 

successfully as they could not identify the non-informative paragraphs and the reason might 

be failure on their part in applying the right strategies at the right place. For example, for 

academic writing tasks, students should possess the knowledge to identify the informative and 

non-informative paragraphs and should be able to skim through the main ideas present in the 

academic materials, so that they can identify the informative paragraphs and focus more on 

them (Carrell and Carson, 1997; Stahl et al.,1996).  

 

The types of reading used by L1 readers were dominated by the assumption that the beginning 

and end of the texts hold information, but this was not constructive for the students and did not 



227 
 

lead them to the right information. These findings suggested that the knowledge and 

awareness of strategy use has an impact on the way NRs read the academic materials to 

extract the relevant information in this study. As earlier explained in section 2.3.3.1 of chapter 

2, there are studies that showed that lack of appropriate strategy use is the factor that 

contributes to a lack of literacy skills of young L1 readers (Ivey and Baker, 2004). Reading 

tasks can be accomplished successfully when readers use the right reading strategies 

(Cantrell and Carter, 2009; Singhal, 2001). This implies that explicit instructions about the use 

of metacognitive strategies can help students to implement the right strategies at the right time 

and this also been previously proved through studies (Paris and Winograd, 1990; Pressley, 

2006). 

These findings imply that the location of the non-informative paragraphs should have been 

chosen carefully as it seems to have an impact on the types of reading used by the native 

participants, due to which they reported to have read the non-informative paragraphs slowly.  

The choice of using the right metacognitive strategy could be challenging in this case and may 

impact the types of reading used by the participants. This also indicated the limitation of this 

research which had a specific location for non-informative paragraphs that led participants to 

focus on them inevitably. 

The next section discusses the types of reading used by NNRs on the informative and non-

informative paragraphs. 

5.3 Types of reading used by non-native English readers on a reading-into-

writing task 

In this study, the data was analysed quantitatively through eye tracking and qualitatively 

through eye tracking and stimulated recalls. In terms of the measure of words per minute, Fry 

(1963) stated that the reading rate of an average reader is 250 wpm and for slow readers, it is 

150 wpm. In this study, the wpm for six sampled informative (191.68) and non-informative 

paragraphs (196.78) suggested that NNRs did not read the paragraphs as slowly as the figures 
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mentioned by Fry (1963) for slow readers. These findings suggested that NNRs read the 

informative and non-informative paragraphs slowly but not as slow as 150 wpm (see Table 

19). 

However, another study by Rayner et al. (2012) believed that if there are more regressions 

while reading (more than 15%), this indicates that the participant is reading the text carefully 

and in this study the proportion of regressions were not more than 15% (see Table 19) and 

this implied that NNRs did not read informative and non-informative paragraphs slowly.  

 

To summarise, the quantitative eye tracking data suggested that NNRs read the informative 

paragraphs relatively slower than the non-informative paragraphs, as suggested by the 

measure of wpm. On the contrary, the proportion of regressions in this study were not more 

than 15% (see Table 19) and this suggested that NNRs did not read the informative and non-

informative paragraphs slowly (Rayner et al., 2012). 

 

The findings from quantitative eye tracking data suggested that NNRs read the informative 

paragraphs relatively slower than the non-informative paragraphs. In this study, measure of 

words per minute for six sampled informative and non-informative paragraphs (see Table 19) 

suggested that NNRs did not read the paragraphs as slowly as the figures mentioned by Fry 

(1963) for slow readers. These findings suggested that NNRs read informative and non-

informative paragraphs slowly but not as slow as 150 wpm. The qualitative eye tracking data 

also suggested that they focused on both informative and non-informative paragraphs and 

there was also a similarity in the reasons reported by NNRs for reading the informative and 

non-informative paragraphs slowly. Almost half of NNRs reported it to be their habit to read 

informative and non-informative paragraphs slowly (info= 47.91% and non-info= 49.99%). 

Amongst others, almost one fourth of NNRs read both types of paragraphs slowly because 

they were difficult in terms of the language (see Table 20 and Table 21).  
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However, the results of the Mann-Whitney test showed that there were no significant 

differences in terms of these four measures (words per minute, number of fixations, mean 

fixation duration and proportion of regressive movements) between the types of reading used 

by NNRs on the informative and non-informative paragraphs (see Table 19). So, the 

differences in the types of reading used by NNRs while reading the informative and non-

informative paragraph, in terms of individual eye tracking measures, should be handled with 

caution by future researchers who wish to investigate this area. 

 

The qualitative eye tracking data suggested that the participants read the informative and non-

informative paragraphs with focus and there were just a few participants who skim read or 

scanned the texts. These results were also supported by the stimulated recalls as a very small 

percentage of non-native participants reported to skim read the informative and non-

informative paragraphs (see Table 20 and Table 21). The interview data also showed that a 

very low percentage of non-native participants (see Table 34) reported using any reading 

techniques such as skimming, scanning or search reading.  

The interview data showed that almost half of NNRs reported the texts to be partially relevant 

(see Table 35). This suggested that although the participants were aware that all the 

information in the texts was not relevant, they still read everything, as suggested by eye 

tracking data, stimulated recalls and observations. 

In this study, the quantitative eye tracking data suggested that NNRs read the informative 

paragraphs relatively slower than the non-informative paragraphs but the results from the 

stimulated recalls confirmed that almost half of NNRs reported reading the informative and 

non-informative paragraphs slowly because it was their habit (see Table 20 and Table 21) and 

this suggested that they were unaware of the reasons to read the informative paragraphs 

slower than the non-informative paragraphs. These findings are in line with a previous study 

(see Section 2.3.3.2 in Chapter 2) that argued that NNRs are more into reproducing the 
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information from the texts and are given instructions to read all the available materials in the 

classrooms (Paxton, 1998). On further probing, the participants reported that back in their 

home countries the secret to their academic success is to read everything provided by the 

teachers and to memorise most of the materials as the exams are based on the curriculum 

covered in the classroom provided by the teachers. 

Similarly, another study by Ahuja and Ahuja (2007) argued that many of the university L2 

students are slow readers and read slowly than expected. They read everything slowly and 

are very rigid towards their reading approach, and do not think about changing their reading 

speed with the purpose of the tasks. They are unaware of the fact that all the reading materials 

do not require slow reading. Ahuja and Ahuja (2007) also stated that there are some important 

reading skills required at the university level and these include skills of locating information, 

evaluating, organising and retaining information, and finally the skill of adjusting reading rates 

to the purpose and difficulty of the texts. If the students practice and acquire these skills, it will 

help them in building their academic reading skills. 

The reports of the stimulated recalls suggested that few of the L2 readers also resorted to the 

use of compensatory strategies as discussed in Section 2.3.2 of Chapter 2.12. 49% of NNRs 

reported reading the non-informative paragraphs quickly because they were unaware of the 

reason to do so (see Table 21). These reports suggested that the participants might have found 

these paragraphs difficult in terms of the language, so they read them quickly. As explained in 

section 2.3.2 of chapter 2, these findings showed that L2 readers resorted to the use of 

compensatory strategies and read difficult paragraphs quickly to compensate for their 

weakness in understanding an L2 language (Stanovich,1980; Field, 2004). This also 

suggested that in a situation where L2 readers failed to understand the texts, they used the 

strategy of quickly skimming through the text and trying to get a gist of the paragraphs instead 

of spending more time on difficult paragraphs (Cohen,1997; Faerch and Kasper, 1983; Grenfell 

and Macaro, 2007). 
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There were several factors that appeared to have an influence on the types of reading used 

by NNRs in this study and these are discussed in the next section. 

5.3.1 Factors affecting the types of reading used by non-native readers 

 

There were three factors that appeared to have an influence on the types of reading used by 

NNRs and they are listed below: 

5.3.1.1 Belief system 

 

In the present study, NNRs did not read the texts selectively and rather resorted to reading 

everything in the texts, as suggested by eye tracking and stimulated recall data. One of the 

reasons might be that in non-western countries, the academic success of university students 

relies on their proficiency in English, instead of an emphasis on reading critically or selectively 

(Murray and Hughes, 2008).  

L2 readers in this study believed that it has been their habit to read everything and this is what 

they followed while reading the texts as one of the participants reported that 'Because we 

should read all the text line to line to understand exactly the meaning of every paragraph 

because if we miss something and we go down sometimes we understand the wrong meaning 

and I do that because in my school we learn to do that line to line to read more than one time 

to understand .. (NNR2)'. 

The results of this study also suggested that NNRs are influenced by their beliefs about the 

reading processes and the types of reading that enabled them to be successful in their previous 

lives (Grabe and Stoller, 2011 as earlier explained in Section 2.3.3.2 in chapter 2). The same 

thing was reported by them in the stimulated recalls as a reason to read carefully (see Section 

4.4.2.1 in Chapter 4) because it was their habit to read everything to be successful in their 

academic lives and this reading culture inherited from their home countries influences the 

reading skills of first year undergraduates as mentioned by Grabe (1991). 
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These findings also supported the results of various studies (Connor, Nagelhout and Rozycki, 

2008; Flower et al.,1990; Kaplan, 2005; Kuzborska, 2015) that concluded that L2 learners face 

problems in a new academic community as they are not able to meet the academic demands 

and there is a conflict between the challenges of the new academic community and their old 

perspectives (Section 2.3.3.2 in chapter 2). L2 readers have a different perception of how a 

text should be read and interpreted, which is completely different from the expectations of the 

new academic community. For example, as explained earlier in Section 2.3.1 in Chapter 2, 

most of the students from non-western countries are into the habit of rote learning and 

memorisation and have set textbooks that they are supposed to read to pass their examination. 

With this perception of reading, they enter into a new culture; however, they struggle as the 

academic demands are totally different in western universities where selective reading is 

dominant. With these perceptions about reading, NNRs struggle in their initial years and the 

findings of the present study also showed that most of the NNRs read everything in the 

academic texts, without being selective in their reading. 

 

5.3.1.2 Mode of learning in non-western countries 

 

In the present study, one of the reasons for NNRs to read everything in the available texts 

might be the mode of learning in non-western countries. The schools in developing or non-

western countries focus on rote learning and memorisation (Pretorius and Mampuru, 2007). 

Pretorius and Mampuru (2007, p.55-56) stated that 'reading is regarded as an ‘add on’, to pass 

the time when all the important work has been done' (see section 2.3.1 of chapter 2). This 

implies that reading might not be considered an important skill in non-western countries and 

that might be a reason that the students are not used to reading a text critically and selectively 

to understand the underlying message of the text. The non-native students seem to be trained 

to read everything in the academic texts, without behaving strategically. 
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The mode of learning in non-western countries is generally through lectures as Ladd and Ruby 

(1999) discovered that international students found lectures as an efficient method of learning 

from their home countries and are suggested to have direct contact with the themes and topics 

connected to their studies. These international students consider the academic writing tasks 

to be an accurate reproduction of the materials they read, instead of critically analysing the 

texts and making links between the ideas in the texts (see section 2.3.1 of Chapter 2). As they 

considered the available reading materials to be important and relevant, NNRs read everything 

in the present study. These participants did not try to make associations between the themes 

or ideas in a paragraph, as suggested by a negligible proportion of regressions two lines or 

above made by the participants (see Table 19). 

As earlier discussed in section 2.3.1 in Chapter 2, a study discovered that international 

students preferred to be taught in the university solely through listening, instead of class 

participation and discussion (Hussein, 1986). As the students are not used to critiquing or 

arguing, they do the same in their academic tasks and read everything that is available to them 

for their academic tasks. The same reading behaviour was reflected by NNRs in the present 

study as the types of reading used by them were also shaped by their culture. Steps should 

be taken in western universities to encourage international students to shift from memorisation 

and reliance on professors in identifying and solving problems themselves (Cheng, 1987). 

5.3.1.3 Lack of the use of metacognitive strategies by L2 readers 

 

In the present study, most of the NNRs read everything in the texts without the knowledge of 

adjusting the types of reading to the relevance of information in the texts, as suggested by eye 

tracking data and stimulated recalls. This suggested that NNRs seemed to be unaware of the 

use of metacognitive strategies and this had an impact on the types of reading adopted by 

them. 
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There are studies that supported the findings of the present study and showed that L2 readers 

lack the use of metacognitive strategies for efficient reading and the awareness and use of 

these metacognitive strategies can make them skilled readers. One such study was conducted 

by Pretorius (2005), who evaluated the reading practices and problems of first year students 

in an African university. He found that the students were aware of the importance to read well 

but could not understand how it is done and kept using 'their habits of ineffective reading' 

(p.805). These students were regarded as 'generally low and non-strategic readers' (p.790) 

because they faced problems of understanding the course books and making meaning out of 

them. Pretorius stated that 'Unless such students are helped to become more skilled and 

effective readers, they are unlikely to process their study material at a deeper level and become 

independent learners' (p.790). In order to motivate NNRs to access the academic materials at 

a deeper level, the students should be provided support by the university staff about the 

importance of being selective in reading and creating links between the ideas in the academic 

texts. 

 

Pretorius (2005) also conducted training for the students and made the students familiar with 

the reading strategies such as a focus on the text structure, identification of new words, etc. 

He stated that this training '…seemed to provide a role model for study reading for them' 

(p.809). She also stated that 'once they had used a strategy and saw that it did indeed make 

a difference, they adopted it readily into their reading practices' and the students had 'a feeling 

of control over their reading' (p.810) after making use of these reading strategies. The findings 

of the study by Pretorius (2005) suggested that training of the students about the use of 

metacognitive reading strategies can motivate them to monitor their reading and this will have 

a positive impact on their academic success and will make them independent readers. 

 

The findings of the present study suggested that there were many factors that influenced the 

types of reading adopted by NNRs and proper steps should be taken by the instructors to 
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create such an environment for L2 readers that promotes selective reading in the students and 

one of them might be the effective and appropriate use of strategies. 

 

After discussing the types of reading used by NRs and NNRs individually on the informative 

and non-informative paragraphs, it is important to present a comparison between the types of 

reading used by NRs and NNRs and this is discussed in the next section. 

5.4 Comparison of the types of reading between native and non-native 

academic readers 

As explained in section 3.7.1 in chapter 3, the measure of words per minute was applied to all 

the paragraphs of all the three texts and also to the informative and non-informative paragraphs 

with equal word count. 

The findings on the measure of words per minute for the three texts suggested that NNRs read 

slower than NRs. The figures showed that there was a difference in the mean of the wpm 

between NRs and NNRs for all the paragraphs of text 1 (NRs= 232.41 and NNRs=164.46), 

text 2 (NRs=227.54 and NNRs =184.65) and text 3 (NRs=227.44 and NNRs =176.47). There 

were also differences in the reading speed between both groups for the overall average of the 

words read per minute for the three texts as the mean of wpm was higher for NRs on all the 

three texts (Mean= 229.13) as compared to NNRs (Mean= 175.19) and these findings 

suggested that NNRs read the three texts slower than the NRs (see Table 15). 

The results of the Mann Whitney U test (see Table 15) showed that there was a significant 

difference in the mean of the words read per minute between native and non-native readers 

for text 1 (p=0.001). When we look at Text 1, it has two informative paragraphs and four non-

informative paragraphs. As the number of informative paragraphs in text 1 were fewer than the 

non-informative paragraphs and this suggested that native readers possessed the ability to 

read faster once they had identified that most of the paragraphs in text 1 were non-informative. 

On the other hand, the findings also suggested that non-native readers were less capable of 
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modulating their reading speed in conditions where paragraphs were evidently non-

informative. 

In text 2, there was no significant difference in the mean of the words read per minute (see 

Table 15) between native and non-native readers (p=0.132). Text 2 has 7 informative and 1 

non-informative paragraph and this suggested that where there were a high number of 

informative paragraphs, the types of reading adopted by the two groups did not differ. 

In text 3, the words read per minute by both native and non-native readers (see Table 15) 

showed that the significance value was marginal (p=0.065). Text 3 has five informative and 

five non-informative paragraphs so in this case, where the number of informative and non-

informative paragraphs are equal, there appear to have been fewer opportunities for the native 

readers to increase their reading speed.   

There were significant differences in the mean of words read per minute by NRs and NNRs 

(see Table 22) while reading the six sampled informative (significance value of 0.005) and non-

informative paragraphs (significance value of 0.004). The mean of words read per minute 

suggested that NNRs read the six sampled informative and non-informative paragraphs slower 

than NRs. 

The slow reading of NNRs over NRs was also suggested by the number of fixations and the 

mean fixation duration. It was suggested from these findings that NNRs read the informative 

paragraphs slower than the NRs. For non-informative paragraphs, although the mean fixation 

duration of NRs and NNRs was similar, NNRs also had a higher number of fixations than NRs 

on the non-informative paragraphs and this suggested that non-native participants read the 

non-informative paragraphs slower than NRs (see Table 22). The differences in the mean 

fixations duration of NRs and NNRs were not significant, so these results should be used with 

caution by future researchers (see Table 22).  

The data from stimulated recalls showed that over two third of NRs reported to read the 

informative paragraphs slowly because they identified them as relevant. They also read the 
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non-informative paragraphs because of the location of these paragraphs as discussed earlier 

in section 5.2.1. On the other hand, almost half of NNRs reported having read the informative 

and non-informative paragraphs slowly because it was their habit. Amongst others, almost one 

fourth of NNRs read both types of paragraphs slowly because they were difficult in terms of 

the language (see Table 20 and Table 21). 

The qualitative eye tracking data suggested that both groups read informative and non-

informative paragraphs slow but there was a difference in the types of reading by NRs and 

NNRs as native readers had a fewer number of fixations on the informative and non-informative 

paragraphs than non-natives (see Section 4.5.1.1 and Section 4.5.2.1). 

The differences in the types of reading by NRs and NNRs from qualitative eye tracking data 

could also be supported by the data from the interviews which showed that natives  (51.25%) 

reported to have focused on the keywords whereas non-natives (41.75%) reported reading 

everything slowly to extract the relevant information from the texts (see Table 26 and Table 

27). These findings suggested that natives had a fewer number of fixations than non-natives 

because they tried to focus on just the keywords in the academic texts to extract the relevant 

information and non-natives read everything word to word in the texts. This could also be a 

reason than non-native readers in this study were slower than native readers because NNRs 

tried to read and focus on everything in the informative and non-informative paragraphs, 

whereas native readers tried to read everything slowly by just focusing on the keywords. 

The results of the quantitative eye tracking data in the present study suggested that NNRs 

were slow readers than NRs and these results are in line with a number of studies (Cushing-

Weigle and Jensen,1996; Favreau, Komoda, and Segalowitz,1980; Favreau and 

Segalowitz,1983; Fraser, 2004; Gollan et al., 2011; Haynes and Carr, 1990) that found that L2 

readers read slower than L1 readers. L2 readers were slower than L1 readers and this might 

be due to the linguistic differences as L2 readers face a few problems while using English as 

a second language. These problems might include limitations of the knowledge of the 
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language, expertise in operating the skill and the ability to use strategies to deal with the 

language (Field, 2004). Other studies used academic texts to evaluate the reading speed of 

L1 and L2 readers, but the results of this study hold significance because this study involves 

a focus on the reading speed at the paragraph level in the form of the informative and non-

informative paragraphs. In this study, L2 readers had a higher number of fixations on the 

informative and non-informative paragraphs than L1 readers. A higher mean fixation duration 

on the informative paragraphs also showed that NNRs read slower than NRs. The high number 

of fixations and high fixation duration on non-informative paragraphs also suggested that NNRs 

read the non-informative paragraphs slow. In terms of the measure of words per minute, NNRs 

had longer reading times as they read the informative and non-informative paragraphs slower 

than NRs (see Table 22). These results are in line with the studies that showed that L2 readers 

have longer reading times (Cop, Drieghe and Duyck, 2014; O'Brien de Ramirez, 2008), longer 

mean fixation duration (Oller and Tullius,1973; O'Brien de Ramirez, 2008) and more fixations 

(Cop, Drieghe and Duyck, 2014) than L1 readers. This study holds significance as compared 

to the previous studies that used eye tracking measures, as this study used eye tracking along 

with stimulated recalls that triangulated the eye tracking data and stimulated recalls also 

helped to figure out the reasons for the participants to adopt a specific reading type. This study 

also focused on specifically the informative and non-informative paragraphs to understand the 

types of reading on specific paragraphs instead of the whole academic texts. 

Most of the NRs in this study were able to identify the informative paragraphs but they also 

read the non-informative paragraphs closely because of the locations of these paragraphs as 

discussed earlier. It was interesting to find out from the findings of this study was that NRs had 

a higher proportion of same line regressions on the informative and non-informative 

paragraphs than NNRs. The results of this study are not in line with the studies that showed 

that there were no differences in the proportion of regressions made by L1 and L2 readers 

(Cop, Drieghe and Duyck, 2014; Oller and Tullius,1973).  This study contradicts the findings 
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of the previous studies as it was found out that NRs lack the necessary academic skill required 

for integrating information across the sentences in an academic text. 

On the informative and non-informative paragraphs, both the groups made a negligible 

proportion of regressions up two lines or above and the proportion of same line regressions 

made by them on the paragraphs were also below 15% (see Table 22) and this suggested that 

both groups of readers mostly read the texts at in a linear manner and did not read the 

paragraphs carefully (Rayner et al., 2012). It is very important for the students to read 

academic materials and especially the informative paragraphs by creating links between the 

ideas in the texts and this is done by going back and reading again across the sentences in 

academic materials. This problem of meaning construction from the academic texts was a 

shared problem of both groups in the present study. According to Herteis (2007), teachers 

should make outcomes of learning very clear to the students as most of them seem to 

understand the facts mentioned in the courses as the main content. Herteis (2007, p.3) 

explained that 'when our students think about content, they usually think it comprises only facts 

and principles; the rest are activities (group work, cases, presentations) or assessments'. So, 

'teachers have a dual responsibility: we must do a better job of explaining to our students that 

these “hidden” things are actually content, and we have to give them the opportunities to learn 

them.'  

Although most of the NRs in this study were able to identify the informative paragraphs, the 

data from observations showed that L1 readers also read both types of paragraphs carefully 

at the local level in this study (see Table 23 and Table 29) and the proportion of regressions 

two lines or above made by NRs were also negligible (see Table 22) as explained above, and 

this was not expected from NRs. The reason for NRs to read at word level might be that these 

students were not well prepared for academic reading from their high school years as 

explained by the National Audit Office (NAO, 2002). As described earlier in section 2.3.3.1 in 

chapter 2, there are studies that supported this view and showed that high school and college 

L1 readers might lack the literacy skills that are important to understand complex texts, make 
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links between the ideas in multiple texts and make sense of and extract information from 

academic materials (Irvin, Buehl, and Klemp, 2003; Ippolito, Steele and Samson, 2008). 

 

Another reason for NRs in this study to make a negligible proportion of regressions two lines 

or above might be that the teachers rarely teach the academic reading skills (Bean, 1996), 

although these academic skills are important for students in an L1 context. They assume that 

the students have acquired these skills during their school years (Erickson, Peters and 

Strommer, 2006) and consequently the learning of these skills are taken for granted. Also, the 

academic skills are tacitly acquired by the students during their secondary school learning and 

are not taught explicitly (Rose, 2005). Hence, the students who might not learn the skill of 

reading independently may struggle in their secondary school years (see section 2.3.3.1 in 

chapter 2). The overt purpose of curriculum and designed activities is to develop skills including 

reading in the students but neither teachers nor students are clearly made aware of this 

purpose. The teachers are not trained to teach the skills of reading explicitly after primary 

years. This failure in teaching and reinforcing reading skills might lead to further failure in the 

coming years of the students (Rose, 2005). Reading skills should be the main part of the 

curriculum and should not be taken for granted (Knapper, 1995). 

It was found that NRs and NNRs resorted to more same line regressions in the present study, 

instead of regressions two lines or above, and the reason might be that they focused more on 

the facts and were not interested in creating links between the ideas as the students were 

aware that they would be interviewed about whatever they had read. Although the stimulated 

recalls were related to the questions about the types of reading, they also had to comment on 

why and how they thought that the information or content in the paragraphs was read carefully 

or expeditiously. This suggests that the number of regressions made by the students while 

reading are also dependent upon their goals for reading as there are studies on first year 

undergraduates (Hermida, 2009; Marton and Saljo,1976) that showed that when students were 

interviewed about their reading after a reading activity, the students just reported the facts in 
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the texts, which they thought they would be questioned about and they failed to make 

associations between the ideas in the text.  

NNRs read everything carefully at the local level in the given materials in this study (see Table 

23 and Table 29) and the reason might be that they believed that reading everything will lead 

them to write successful academic assignments with full details of materials being read (see 

Section 5.3.1.1). The results of the study are in line with the study by Weir (1983) that found 

that L2 readers face problems in reading the texts expeditiously (see section 2.2.1.3 in chapter 

2) as most of the NNRs in this study read everything carefully at the local level. It might be 

difficult for the non-natives participants to skim or scan through the texts in this study, so they 

processed all the available information. 

The careful reading at the word and sentence level by NNRs (as suggested by qualitative eye 

tracking data and observations) is also in line with a study by Dabiri et al. (2016) who 

investigated the inability of L2 undergraduates to read a text expeditiously and found that L2 

readers fail to read the texts critically and resort more to reading carefully at the sentence level 

(section 2.2.1.3 in chapter 2).  

Block (1986) investigated the reading strategies used by L1 and L2 readers and classified the 

reading strategies as general and local. General strategies refer to strategies used for 

comprehension and monitoring comprehension and local strategies refer to understanding 

individual linguistic units. This definition of Block suggested that both groups in the present 

study resorted to the use of local strategies and paid more attention to individual linguistic 

units. 

 

Both groups focused on both the informative and non-informative paragraphs in this research 

and one of the possibilities for adopting the careful reading of academic texts might be the 

amount of information available for the participants for reading, which is three texts. In real life 

academic tasks, students must access multiple sources, both online journals and books, and 
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they scan or skim through them for the relevant information. These three texts available to the 

students enabled them to read everything very slowly so that they could extract the relevant 

information, and this is one of the limitations of the research design of this study as the high 

amount of material may act as a trigger for the students to vary their reading types. Extensive 

reading is dependent on the amount of material available for the students to read as Long and 

Richards (1987, p.216) explained extensive reading as 'occurring when students read large 

amounts of high interest material, usually out of class, concentrating on meaning, "reading for 

gist" and skipping unknown words.' 

The relationship between a large number of academic materials and faster reading speed, as 

well as the importance of reading speed, is stated by Farr (1969) as he argued that: 

 The development of faster reading speed is an important, if not central, goal of many 

high school and college reading programs. This is certainly justifiable at both logical and 

empirical grounds-the large volume of reading required in both academic and vocational 

endeavours is reason enough for the development of speed reading programs.  

The results of the study are also in line with a number of studies (Bell, 2001; Iwahori, 2008) 

that showed that there is a relationship between extensive reading and faster reading rates. 

These studies concluded that it is important for readers to read multiple sources to achieve 

faster reading rates. 

It is implied from the results of this study that it should be considered by language testers and 

instructors to evaluate the types of reading used by the students using multiple sources, 

instead of just focusing on a few texts, as it will be impossible for the students to focus on 

everything in those sources and might enable the students to vary the reading types used by 

them to look for the relevant information in these texts. 

The use of metacognitive strategies is also an important factor for accomplishing successful 

academic tasks both in L1 and L2 reading. The knowledge of the use of these strategies also 
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enables the students to change the types of reading in accordance with their goals and this is 

discussed in the next section. 

5.4.1 Use of metacognitive strategies by both groups 

 

Skilled readers adjust the use of metacognitive strategies in accordance with the purpose or 

goal of reading and the kind of text they are reading (Wang, 2016; Yayli, 2010). They are 

successfully able to identify the important information in the text as well as create associations 

between the themes of the text (Olson, Duffy & Mack, 1984). 

The appropriate use of strategies is significant for skilled reading both in L1 and L2 (Sheorey 

and Mokhtari, 2001). The use of these metacognitive strategies makes the readers actively 

engaged in reading. In this study, both groups of readers did not resort to the use of selective 

attention as a metacognitive skill as they read both the informative and non-informative 

paragraphs carefully (as suggested by eye tracking, stimulated recall and observation data) 

and natives reported to be reading the non-informative paragraphs carefully because it was 

either an introductory or the concluding paragraph (see Table 30). These results are in line 

with a number of studies (Hyona, Lorch and Kaakinen, 2002; Hyona, Lorch, and Rinck, 2003; 

Hyona and Nurminen, 2006) that investigated the selective attention of L1 readers while 

reading expository texts to finish a task based on the summary. The results showed that only 

a small population of the readers focused on headings, topic sentences and conclusions but 

these readers were the ones who were successful at the summary task (see section 2.4.2 in 

chapter 2). In these studies, the students tried to extract the relevant materials from the texts 

by focusing more on the headings, sentences related to the task and the ending. The findings 

of these studies suggested that students are communicated the importance of focus on the 

introduction and the conclusion for reading efficiently (Grellet,1981; Wallace, 2004). However, 

the results of this study showed that focus on the introduction and the conclusion in the 

academic texts may not always be important and it could be counter-productive like in the 

present study as the information in these paragraphs was not relevant and a skilled reader 
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should have identified the irrelevance of these paragraphs and just skimmed through the 

information in these paragraphs. 

In the present study, NRs focused on the beginning and end of the texts (as reported by them 

in stimulated recalls) and tried to focus on the keywords to extract the relevant information from 

the texts (as reported by them in the interviews). These findings suggested that they were 

aware of the strategy use but lacked the knowledge of when to apply the right strategies.  Paris 

and Jacobs (1984, p.2083) stated that ‘‘skilled readers often engage in deliberate activities 

that require planful thinking, flexible strategies, and periodic self-monitoring. . . [while] novice 

readers often seem oblivious to these strategies and the need to use them’’. NRs in this study 

were skilled readers to a certain extent as they used the strategies as mentioned above. 

 

In the present study, it was found that L2 readers focused on both the informative and non-

informative paragraphs as they might be processing the information in these paragraphs. 

These findings are in line with a number of studies (Oxford and Crookall, 1989; Tercanlioglu, 

2004) that found that L2 readers lack the knowledge of metacognitive strategies and they 

process information in the texts as they face difficulty in using any strategy to monitor their 

reading (see Section 2.4.3 of chapter 2). 

In the present study, most of NRs and NNRs read everything in the texts without skipping the 

irrelevant information (as suggested by eye tracking data, stimulated recalls and observations). 

A successful reader possesses the ability to use appropriate metacognitive strategies to 

control and monitor their reading as Hosenfeld (1977) found significant differences in the 

strategies used by successful and unsuccessful L2 readers. One of the strategies of successful 

readers was that they often skipped words which they thought were not important to the task, 

while unsuccessful readers read everything in the texts as they considered them important.  

While teaching reading strategies to the students, it should be kept in mind that reading an 

academic text involves working with the text and involves negotiating the meaning of the text 
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with the author by applying the background knowledge to the text (Maleki and Heerman, 1996). 

There are discipline specific strategies and general strategies and it is the duty of the lecturers 

to teach both types of strategies to the students to facilitate their learning and reading (Bean, 

1996, p. 133). 

The findings of this study suggested that both groups lack the academic skill of creating links 

between the ideas in the texts and the skill of adjusting reading rates to the purpose of the 

texts. In order to improve the reading skills of the students, both in western and non-western 

countries, pleasure reading should be given importance from the school years and this helps 

in the development of their reading skills. This is supported by the studies (Greer, 2002 and 

Allington, 2001) that showed that the students who read for pleasure improved their reading 

skills. When the students read for enjoyment, they seem to be deeply engaged in the reading 

process and this would help in improving their reading.  

A skilled reader should be able to change their reading rates according to the demands of the 

task as Ahuja and Ahuja (2007) argued that there are four elements that are important to have 

flexibility in the reading rate. These include: (a) basic comprehension and vocabulary skills (b) 

purpose of reading (c) rate improvement (d) training in flexible reading. This implies that the 

instructions given by the teachers should include the knowledge of these elements as this will 

help the readers to develop the skill of varying the types of reading according to the demands 

of the task.  

There are also some general factors that influence the types of reading adopted by native and 

non-native participants and these are discussed below. 

5.5 Factors affecting the types of reading used by first year 

undergraduates 

There are many factors that have an impact on the types of reading used by the students and 

specifically first year undergraduates. These include: 
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5.5.1 Impact of time pressure on the types of reading  

As explained earlier in section 2.7.1.3 in chapter 2, time pressure has an impact on the 

regressions made by the readers while reading (Godfroid et al., 2015) and in the present study, 

there was no time pressure on both groups of participants. They were allowed to read the texts 

without any time pressure to make the conditions closer to a real life academic task.  

In real life academic reading, students are supposed to read many different types of materials 

to write down their academic task and they are given a few weeks’ time to complete their 

assignments, instead of just a few hours. Both groups of readers made a lot of same line 

regressions while reading as they were not under any kind of pressure of time which is 

supported by a study by Godfroid et al. (2015). 

5.5.2 Less experienced strategic readers 

In the present study, both groups of participants were first year undergraduates, and this might 

be a reason for them to lack the knowledge of the appropriate use of metacognitive strategies. 

This also lead both groups to read both the informative and non-informative paragraphs as 

they were to be cautious readers, so they did not miss some important information for their 

writing task. 

Alexander (2003) argued that undergraduates at the university level are more likely to use 

fewer strategies while reading and processing a text than postgraduates. This can be taken 

into account considering the fact that the academic demands for reading increase with the 

higher level of studies in the university and eventually postgraduate level require more strategic 

reading than the undergraduate level (Sugirin, 2000).  

 

There are studies (Amer, Al Barwani and Ibrahim, 2010; Ozek and Civelek, 2006) that showed 

that students in the first year of university use fewer strategies than the senior students. Ozek 

and Civelek (2006) observed that there were differences in the reading strategies used by the 
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first year and fourth year non-native university going students. These differences were due to 

gender, age, expertise in reading and duration in English learning. 

5.5.3 Level of agreeableness 

Students who display a high level of agreeableness are more likely to better adjust to the new 

university settings and better perform at their academic assignments. Agreeableness means 

to enter into the university with a positive attitude and make efforts to develop positive 

relationships with the students from different cultures, and this would result in a nurturing 

environment that will help students to take an initiative to question for any kind of help required 

for their assignments either from their peers or instructors, which will help them achieve both 

social and academic success (McKenzie, Gow & Schweitzer, 2004). 

5.5.4 Purpose or goals of the task 

In this study, both groups made the negligible proportion of regressions two lines or above 

(see Table 22) and this suggested that they did not try to make meaning from the texts by 

going back and creating links between the different ideas in the paragraphs. The present study 

was carried out under testing conditions, but the participants were made aware of the fact that 

they would not be asked to write down the essay and had to just read based on an assumption 

that they had to do the writing task after reading the texts. This might be a reason that students 

read everything in the texts, without focusing specifically on the relevant paragraphs and this 

is supported by the previous studies (Braten and Stromso, 2003; Braten and Samuelstuen, 

2004; Ignacio and Crain- Thoreson, 2000). 

The findings of this study are in line with a study (Ignacio and Crain-Thoreson, 2000) in which 

think aloud was used to evaluate the strategies used for processing a text by college students 

when they read for several purposes or goals. The results showed that students who were 

asked to do the reading for understanding, without any assessment, read in an easy-going 

way than the group of students who were to be assessed. This study showed that the students 

who are not answerable for their reading task tend to read the text superficially than the 
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students who attempt a reading task with a purpose. Similar results were proved in another 

study by Braten and Stromso (2003) that found that text processing of the students depends 

upon the purposes or goals of the tasks. 

 

The findings of this study are also in line with another study by Braten and Samuelstuen (2004), 

in which the participants were L1 high school students. Students with the purpose of group 

discussion did not make much meaning of the text and did not put much effort into the text. 

Readers with test purposes reported using more vigilance than the readers with a purpose of 

summary or group discussion (see section 2.4.3 in chapter 2). 

To further understand the types of reading used by the participants, they were grouped 

together as one population and the different types of academic reading adopted by them are 

discussed in the next section. 

The next section discusses the different types of academic reading adopted by the sub-group 

of participants. 

5.6 Different types of academic reading  

 

The previous sections showed some similarities and differences in the types of reading 

between the native and the non-native group. Another interesting finding that emerged from 

the data was that when the researcher grouped all the participants together as one population, 

some specific types of academic reading were observed in the sub-groups of participants. 

These types of academic reading refer to the different ways the participants read the 

informative and non-informative paragraphs to achieve their purpose, which was to extract the 

relevant material for their writing task. It was observed that there were some common reading 

patterns or types used by the sub-groups of participants to extract relevant information from 

the text. These types of academic reading were investigated quantitatively through eye 

tracking data and qualitatively through eye tracking data and stimulated recalls. During this 
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analysis, three different types of academic reading were observed in the whole population. 

Most of the participants (24 out of 32) were able to read the informative paragraphs slower 

than the non-informative paragraphs. 8 of the participants, who were excluded from these three 

sub-groups, were those who failed to distinguish between the informative and non-informative 

paragraphs. 

The following three different types of academic reading were observed in the three sub-groups 

of participants. 

Academic reading type 1: A higher number of fixations and a higher mean fixation duration on 

the informative paragraphs than the non-informative paragraphs (ten participants) 

Academic reading type 2: A higher proportion of same line regressions on the informative 

paragraphs than the non-informative paragraphs (nine participants) 

Academic reading type 3: Fewer words read per minute and a higher proportion of same line 

regressions on the informative paragraphs than the non-informative paragraphs (ten 

participants) 

5.6.1 Academic reading type 1: A higher number of fixations and a higher mean fixation 

duration on the informative paragraphs than the non-informative paragraphs 

The way these measures were extracted has already been explained in section 3.7.1 of 

Chapter 3. This section presented the findings of the sub-group of participants (ten 

participants) who read the informative paragraphs slower than the non-informative paragraphs 

by having a higher number of fixations and higher mean fixation duration on the informative 

paragraphs than the non-informative paragraphs. The findings were presented quantitatively 

through eye tracking data and qualitatively through eye tracking data and stimulated recalls. 
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5.6.1.1 Quantitative evidence: Eye tracking data 

 

The data of individual participants is presented in appendix 14. Table 36 shows the mean, 

median and standard deviation of the number of fixations and the mean fixation duration of ten 

participants on the informative and non-informative paragraphs. 

Table 36 Mean, median and standard deviation of the number of fixations and the mean fixation 

duration 

Eye 

tracking 

measures 

 

                 Info (n=10) 

 

                  non-info (n=10) 

Mean 

 

Median 

 

Standard 

deviation  

Mean 

 

Median 

 

Standard 

deviation 

 

Number of 

fixations (N) 

 

149.96 

 

159.67 

 

31.27 

 

129.73 

 

133.17 

 

26.74 

 

 

Mean 

fixation 

duration 

(ms) 

 

 

179.51 

 

 

183.08 

 

 

20.65 

 

 

169.68 

 

 

175.83 

 

 

19.88 

 

The mean figures in Table 36 show that ten participants had a higher number of fixations and 

higher mean fixation duration on the informative paragraphs (number of fixations =149.96 and 

mean fixation duration= 179.51) than the non-informative paragraphs (number of fixations = 

129.73 and mean fixation duration=169.68). This suggested that the participants read the 

informative paragraphs slowly and focused on each word and took time in processing the 

information presented through each word and sentence. They read the non-informative 
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paragraphs relatively quickly and they paid less attention to the words and they spent relatively 

less time in processing the information as they might be aware that the information was non-

informative. 

5.6.1.2 Qualitative evidence: eye tracking data and stimulated recalls 

The academic reading type 1 adopted by the ten participants was also supported by the heat 

maps and the gaze plots of the participants. 

Figure 30 A shows the heat map of a typical participant that read the informative paragraphs 

more slowly by having a higher number of fixations and higher mean fixation duration than the 

non-informative paragraphs in Figure 30 B. 

The heat map in Figure 30A shows that this participant read slowly by focusing on individual 

words and by taking time to process these words and sentences, as shown by yellow and red 

color in the heat maps. The heat map in Figure 30B shows just a few fixations and this 

suggested that a typical participant quickly skimmed through the paragraph with few fixations 

and low mean fixation duration. 
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Figure 30 A Heat map of a participant reading an informative paragraph slowly 

Figure 30 B Heat map of a participant reading a non-informative paragraph quickly  

This type of academic reading of the participant was also supported by the gaze plots. Figure 31 shows the gaze plot of a typical participant that 

had a higher number of fixations and higher mean fixation duration on the informative paragraphs than the non-informative paragraphs, as 

suggested by the sequence of fixations. 
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Figure 31 Gaze plot of a participant 

The gaze plot in Figure 31 shows that the participant read the informative paragraph closely 

and also took time to process the information in the paragraph, as indicated by the size and 

the order of fixations. 

The stimulated recalls were used to support quantitative and qualitative eye tracking data in 

terms of the reports of the participants that they read the informative paragraphs slower than 

the non-informative paragraphs. 

Careful reading 

There were participants that reported that they read informative paragraphs carefully because 

they were informative and relevant as reported by one of them that: 

because nowadays English has become a world language ..same as that 

paragraph..it is used in every places..for examples public places like airport we use 

English as the main language .... 

Another one reported that: 



254 
 

it talks about universities and I thought English is the universal language now and how 

does that bring the best people to the universities.. 

Expeditious reading 

The data from the stimulated recalls showed that the participants read the non-informative 

paragraphs more quickly because they were aware that these paragraphs were not relevant 

as reported by one of them that: 

The first part was more talking about the history of English language which is not so 

relevant but then it went on about how it developed and how English is spoken in 

universities... 

5.6.2 Academic reading type 2: A higher proportion of same line regressions on the 

informative paragraphs than the non-informative paragraphs 

The way this measure was extracted was explained in section 3.7.1 of Chapter 3. This section 

presented the findings of the sub-group of participants (nine participants) who read the 

informative paragraphs slower than the non-informative paragraphs by having a higher 

proportion of same line regressions on the informative paragraphs than the non-informative 

paragraphs. The findings were presented quantitatively through eye tracking data and 

qualitatively through eye tracking data and stimulated recalls. 

5.6.2.1 Quantitative evidence: eye tracking data 

 

The data of individual participants is presented in appendix 14. Table 37 shows the mean, 

median and standard deviation of the proportion of same line regressions of nine participants 

on the informative and the non-informative paragraphs. 
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Table 37 Mean, median and standard deviation of the proportion of same line regressions 

 

 

Same line 

regressions 

(%) 

 

 

                   Info (n=9) 

 

                   non-info (n=9) 

Mean 

(%) 

Median 

(%) 

Standard 

deviation 

(%) 

Mean 

(%) 

Median 

(%) 

Standard 

deviation 

(%) 

 

13.04 

 

13.17 

 

2.83 

 

12.03 

 

12.01 

 

2.46 

 

The mean figures in Table 37 showed that nine participants had a slightly higher proportion of 

same line regressions on informative paragraphs (13.04%) than the non-informative 

paragraphs (12.03%). This suggested that the participants read the informative paragraphs 

relatively slowly by going back and reading the words and sentences in these paragraphs with 

more attention than the non-informative paragraphs. The more same line regressions on the 

informative paragraphs than the non-informative paragraphs also indicated that the 

participants were trying to make sense of the information in the informative paragraphs by 

going back and re-reading the sentences again. 

Although there were differences in the proportion of same line regressions between the 

informative and non-informative paragraphs, it was not slow reading as Rayner et al. (2012) 

believed that if there are more regressions while reading (more than 15%), this indicates that 

the participant is reading carefully and the proportion of regressions made by the participants 

in this study was less than 15%. 

5.6.2.2 Qualitative evidence: eye tracking data and stimulated recalls 

 

The academic reading type 2 adopted by the nine participants was also supported by the gaze 

plots of the participants. 



256 
 

Figure 32 A shows the gaze plot of a typical participant who read slowly because he/she had more same line regressions on informative 

paragraphs than the non-informative paragraphs in Figure 32 B. 

 

Figure 32A Gaze plot of a participant showing same line regressions on an informative paragraph 

Figure 32B Gaze plot of a participant showing same line regressions on a non-informative paragraph 

The gaze plot in Figure 32A shows that the participant read an informative paragraph slow by going back and re-reading the words in each 

sentence to gain an understanding of the text. The gaze plot in Figure 32B shows the sequence of fixations and these fixations suggested that a 

typical participant read the non-informative paragraphs quickly by making fewer same line regressions than the informative paragraphs. 
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The stimulated recalls supported quantitative and qualitative eye tracking data in terms of the 

reports of the participants that they read the informative paragraphs slower than the non-

informative paragraphs. 

Careful reading 

The data from stimulated recalls also showed that the participants read the informative 

paragraphs slowly by having more same line regressions on those paragraphs as they thought 

that these paragraphs were important. One of them reported that: 

I was just trying to understand it a bit more..when I read something and something 

comes up and I find interesting I go back and read it again to understand it.. 

Another one reported that: 

Because of the words..some of the words I can't understand so I thought that if  look 

at the words and if I repeat the sentence again it might be that I can understand.. 

Expeditious reading 

The data from stimulated recalls showed that the participants read the non-informative 

paragraphs quickly because they reported that these paragraphs were not relevant as reported 

by one of them that: 

No that was not relevant because that was more of prior..like they are talking about 

before but the question is how it is used nowadays ... 

5.6.3 Academic reading type 3: Fewer words read per minute and a higher proportion of 

same line regressions on the informative paragraphs than the non-informative 

paragraphs 

The data of individual participants is presented in appendix 14. Table 38 shows the mean, 

median and standard deviation of words read per minute and the proportion of same line 

regressions of ten participants on the informative and non-informative paragraphs. 
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Table 38 Mean, median and standard deviation of words read per minute and the 

proportion of same line regressions 

Eye 

tracking 

measures 

 

                 Info (n=10) 

 

                  non-info (n=10) 

Mean 

 

Median 

 

Standard 

deviation  

Mean 

 

Median 

 

Standard 

deviation 

Words per 

minute 

(secs) 

 

218.40 

 

216.68 

 

45.87 

 

238.17 

 

241.60 

 

65.20 

Same line 

regressions 

(%) 

 

14.95 

 

13.73 

 

6.16 

 

13.36 

 

12.17 

 

5.04 

 

The mean figures in Table 38 show that ten participants read fewer words per minute and also 

had a slightly higher proportion of same line regressions on the informative paragraphs 

(wpm=218.40 and same line regressions=14.95) than the non-informative paragraphs 

(wpm=238.17 and same line regressions=13.36). This suggested that these participants read 

the informative paragraphs slowly not only by going back and reading the words and sentences 

(as in reading type 2 in section 5.6.2) but also read these words very slow to process the 

information in these paragraphs, as suggested by the number of words read per minute. 

Although there were differences in the proportion of same line regressions between the 

informative and non-informative paragraphs, it was not slow reading as Rayner et al. (2012) 

believed that if there are more regressions while reading (more than 15%), this indicates that 

the participant is reading carefully and the proportion of regressions made by the participants 

in this study was 15%.or less. 
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Fewer words read per minute on the informative paragraphs than the non-informative 

paragraphs could not be shown through the heat maps or gaze plots. It was also impossible 

for the participants to report about the words read per minute by them, so the stimulated recalls 

and qualitative eye tracking data were not presented for reading style 3. 

To sum up, the eye tracking measures suggested that different types of academic reading 

were adopted by the sub-group of participants to distinguish between the informative and non-

informative paragraphs. The qualitative eye tracking data and stimulated recalls also supported 

the quantitative eye tracking data about the different types of academic reading adopted by 

the participants while reading the informative and non-informative paragraphs so that they 

could extract the relevant information from these paragraphs. 

These findings suggested that the students are unique in the ways they approach academic 

texts and use different types of academic reading as suggested by Samovar and Porter (2004, 

p. 24) that 'each human being is unique and shaped by countless factors, culture being but 

one of them'. Other factors that may have an impact on the types of reading of the first-year 

undergraduates are already discussed in Section 5.5. 

Similarly, many studies (Biggs, 1996; Houlker, 1996; McLean et al., 1995) showed that all the 

students use a combination of surface and deep learning based on the task and at different 

times. So, the way students read depends upon the task as well as the conditions under which 

they read. During their reading, the students tend to focus both on the facts and also make 

efforts to create links between the different ideas in the texts. 

The results of the present study are in line with a number of studies (Patkowski, Fox, and 

Smodlaka,1997; Bers,1994) that compared the native and non-native students in terms of their 

academic performance and showed that non-native students performed as good as the native 

students. The results of this study are important because the types of reading used by L1 and 

L2 readers are compared on informative and non-informative paragraphs and this would 
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present an in-depth picture of the types of reading adopted by the participants at the paragraph 

level. 

One of the reasons for some of the non-native participants to perform well in this study might 

be that they had acquired the academic reading skills in their home countries in their first 

language and they had transferred their first language skills into second language reading. 

Some authors argued that students cannot be made to think and read as this is a process that 

students experience and acquire naturally (Smith, 1982) and because their 'native language' 

or first language already provides them with these skills (Byrnes, 1987, p.178). 

There are mixed studies that showed both natives and non-natives are good at the university 

level. One of the studies by Zeegers (2004) showed that the native students in the first year of 

their study performed better than the international students. 

There are studies (Holmes, 2004; Ramburuth, 2001) that showed that native students had 

better skills required for integrated reading-into-writing tasks than non-natives. The study by 

Ramburuth (2001) judged the first year native and non-native students based on their writing 

skills and the results showed that more than half of the non-natives (76%) were in need of 

English language support as compared to natives (20%). These results showed that non-

natives lacked the writing skills that were required for academic tasks. However, it is important 

to mention that almost a quarter of natives also lacked these skills, although the system of 

education in the L1 context inculcates such skills in them which can help them become better 

writers (see Section 5.4.1). 

There was a study by Holmes (2004) that showed that L2 students lack reading into writing 

skills. This study compared the performance of L1 students (from New Zealand) and L2 

students (Chinese students) on their writing performance and discovered that the Chinese 

students lacked the discussion skills required for writing assignments. Students had to read a 

text many times and also read it slow to understand the texts to complete their writing tasks.  
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Based on the above discussion about the superiority of natives over non-natives in terms of 

their reading into writing skills, there seemed to be some elements that made the natives better 

than non-natives. Firstly, English is their first language, so this helps them perform better than 

non-natives. Lacking the discussion skills and being slow readers gave an edge to natives over 

non-natives. These findings are in line with the findings of the present study as NNRs were 

slower than the NRs and this might also be the linguistic differences. 

On the other hand, there were studies (Andrade, 2006; Zhao, Kuh and Carini, 2005) that 

showed that L2 students were better in their academic performance than L1 readers. One such 

study was by Zhao, Kuh and Carini (2005) that showed that non-natives performed better than 

native students in their academic activities. In this study, they compared the educational 

activities of international first year students, senior students and native students (see section 

2.3.3 in Chapter 2). The results showed that first year undergraduate non-natives were better 

than native students in their academic activities. Non-native students in their later years did 

not differ from native students in their academic engagement. The reason for the non-natives 

to perform better than natives in the first year might be that international students devote more 

effort to academics in the first year due to a new country, new culture and new academic 

environment and this stress leads them to work harder and this results in the better 

performance of non-natives. Secondly, the language demands might not be as high to hold 

back the hard work of these students. The same happened in the present study as some of 

the non-natives performed equally good as natives and were able to distinguish between the 

informative and non-informative paragraphs but in different ways. 

It can also be argued that some of the non-natives were as good as natives in this study in 

terms of their ability to adjust their reading rates to their purpose because international students 

found the reading skill easier as compared to other skills. These findings are supported by a 

study by Chacon (1998), in which surveys were conducted and it was discovered that many 

international students found the skill of writing and speaking more difficult than other skills. 
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This section concludes with the note that both natives and non-natives may be good at 

academic reading but might possess their own unique ways to approach the academic texts 

and do the selective reading. The results of this study showed that some of the non-natives 

were equally good as natives in the first year of study in terms of reading the academic 

materials selectively for extracting the relevant information from them.  

The next section discusses the importance of eye tracking in studying the types of reading. 

5.7 Summary 

 

In this study, the mean of wpm read by native readers for the informative and non-informative 

paragraphs (see Table 16) suggested that these students read the information in both types 

of paragraphs carefully, in relation to the figures presented by (Carver, 1990) for the words 

read per minute that indicated the careful reading of the academic texts. However, another 

study by Rayner et al. (2012) believed that if there are more regressions while reading (more 

than 15%), this indicates that the participant is reading the text carefully and in this study the 

proportion of regressions was not more than 15% (see Table 16) and this implied that NRs did 

not read the informative and non-informative paragraphs slowly. 

 

The quantitative eye tracking data suggested that they read informative paragraphs slower 

than the non-informative paragraphs, as suggested by words read per minute. The qualitative 

eye tracking data also suggested that they read the informative paragraphs slower than the 

non-informative paragraphs and different reasons were reported by them in the stimulated 

recalls for adopting a specific reading type. Most of the NRs reported to have identified the 

informative paragraphs but they also read the non-informative paragraphs slowly because 

these non-informative paragraphs were either the introductory or the concluding paragraphs 

(see Table 18). This perhaps was because of the use of metacognitive strategies that they 

reported to use and had an impact on the types of reading used by NRs. NRs were governed 

by their reading beliefs rather than the context they were working with, so they considered the 
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beginning and the end of the texts important and read them with more focus however these 

paragraphs were non-informative in this study and they contained information about the history 

of English language which was not actually related to the task. In other words, the location of 

the paragraphs in the texts also affected the types of reading used by them.  

NRs also made a lot of same line regressions on the informative and the non-informative 

paragraphs than the proportion of regressions two lines or above, and these regressions were 

very low (see Table 16). One of the reasons for them to engage with the academic texts at the 

word level (as suggested by same line regressions) might be that they were not prepared for 

academic reading in their school years which is supported by a number of studies showing 

that academic reading skills are not taught to L1 students in the school years (Adams, 2011; 

Department of Education, 2014; Greenholz, 2003; Hanushek, Peterson and Woessman, 2014; 

Kamil et al., 2008; Pratt, 1992) but are perhaps acquired naturally by the students during their 

school years. Some students are successful in acquiring these reading skills while others 

remain deficient. The undertrained teachers at the school level and the academic materials 

used may also be one of the reasons that does not foster the necessary reading skills in L1 

readers and this is also supported by a number of studies (Almasi, 2003; Anderson, 1992; 

Brown and Coy-Ogan, 1993; Cantrell et al., 2010; Duffy, 1993; Pressley et al.,1992; 

Williamson, 2008). This implies that the education system in western countries should focus 

on training the teachers appointed at schools so that they can teach the skill of reading 

explicitly to the students from the school level. 

In this study, the measure of words per minute for six sampled informative and non-informative 

paragraphs suggested that NNRs did not read the paragraphs as slowly as the figures 

mentioned by Fry (1963) for slow readers. These findings suggested that NNRs read the 

informative and non-informative paragraphs slowly but not as slow as 150 wpm. Another study 

by Rayner et al. (2012) believed that if there are more regressions while reading (more than 

15%), this indicates that the participant is reading the text carefully and in this study the 
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proportion of regressions was not more than 15% (see Table 19) and this also implied that 

NNRs did not read the informative and non-informative paragraphs slowly. 

The quantitative eye tracking data suggested that NNRs read the informative paragraphs 

slower than the non-informative paragraphs, as suggested by words read per minute. In this 

study, the measure of words per minute for six sampled informative and non-informative 

paragraphs (see Table 19) suggested that NNRs did not read the paragraphs as slowly as the 

figures mentioned by Fry (1963) for slow readers. These findings suggested that NNRs read 

the informative and non-informative paragraphs slowly but not as slow as 150 wpm. The 

qualitative eye tracking data also suggested that they focused on both informative and non-

informative paragraphs and there was also a similarity in the reasons reported by NNRs for 

reading the informative and non-informative paragraphs slowly. Almost half of NNRs reported 

it to be their habit to read the informative and non-informative paragraphs slowly. Amongst 

others, almost one fourth of NNRs read both types of paragraphs slowly because they were 

difficult in terms of the language (see Table 20 and Table 21). One of the reasons for them to 

read both types of paragraphs slowly could be the system of education in their respective 

countries which inhibits the students from developing selective reading skills and this also 

supported by a number of studies (Connor, Nagelhout & Rozycki, 2008; Flower et al., 1990; 

Kaplan, 2005; Kuzborska, 2015). The curriculum usually includes reading a fixed syllabus 

including a set of course books and this process compels them to read everything in the 

available texts to pass their examinations. In the present study, the L2 readers could not vary 

the types of reading with the relevance of information in the texts perhaps because of the lack 

of knowledge of the use of metacognitive strategies while reading and this is also supported 

by a study by Pretorius (2005). These findings imply that concrete steps should be taken for 

the development of the knowledge of the use of metacognitive strategies for L2 readers both 

in their home countries and also as a part of pre-sessional courses in international universities. 

 The comparison in the types of reading between NRs and NNRs suggested that NNRs read 

the informative and non-informative paragraphs slower than NRs, as suggested by words read 
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per minute, the number of fixations and the mean fixation duration (see Table 22). The 

qualitative eye tracking data suggested that natives and non-natives read both types of 

paragraphs, but natives focused on both types of paragraphs with a fewer number of fixations 

than non-native participants, as suggested by the heat maps and the gaze plots. The 

stimulated recall data showed that different reasons were reported by both groups for reading 

the informative and non-informative paragraphs with focus (see Table 24, Table 25, Table 30 

and Table 31). Most of the NRs identified the informative paragraphs but they also read the 

non-informative paragraphs closely because of the location of these paragraphs. Almost half 

of NNRs reported it to be their habit to read the informative and non-informative paragraphs 

slowly. The reason for slow reading of the informative and non-informative paragraphs by both 

groups might be due to the number of the academic texts given to the participants for reading.  

As there were just three texts for them to read, perhaps both groups did not feel a need to 

switch their reading types and read everything slowly. This is one of the limitations of this 

research design and these findings imply that language testers, instructors and researchers 

should use multiple texts to evaluate the types of reading adopted by academic readers. 

There are many factors that have may an impact on the types of reading used by the students 

and specifically first year undergraduates. Time pressure is one of the factors and it has an 

impact on the regressions made by the readers while reading (Godfroid et al., 2015) and in the 

present study, there was no time pressure on both groups of participants, so both the groups 

of readers made a lot of same line regressions. First year undergraduates were less 

experienced strategies readers than graduates or postgraduates (Alexander, 2003; Amer, Al 

Barwani and Ibrahim, 2010; Ozek and Civelek, 2006 and Sugirin, 2000) which ultimately had 

an impact on the types of reading used by them. Furthermore, agreeableness is another factor 

that affects types of reading used by the students as the students who display a high level of 

agreeableness are more likely to better adjust to the new university settings and better perform 

at their academic assignments (McKenzie, Gow & Schweitze, 2004). In addition, use of the 

types of reading also vary with the purpose and in the present study, the participants were 
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made aware of the fact that they would not be asked to write down the essay and had to just 

read based on an assumption that they had to do the writing task after reading the texts. This 

might be a reason that students read everything in the texts, without focusing specifically on 

the informative paragraphs and this has also been found in previous studies (Ignacio and 

Crain- Thoreson, 2000; Braten and Stromso, 2003 and Braten and Samuelstuen, 2004). 

         After discussing the similarities and differences in the types of reading between native and the 

non-native group, these participants were grouped together as one population to understand 

the different types of academic reading adopted by the sub-group of participants (see Section 

5.6). These types of academic reading refer to the different ways the participants read the 

informative and non-informative paragraphs to achieve their purpose, which was to extract the 

relevant material for their writing task. Three types of academic reading were observed in the 

participants that included: a) academic reading type 1: A higher number of fixations and a 

higher mean fixation duration on the informative paragraphs than the non-informative 

paragraphs. b) academic reading type 2: A higher proportion of same line regressions on the 

informative paragraphs than the non-informative paragraphs. c) academic reading type 3: 

Fewer words read per minute and a higher proportion of same line regressions on the 

informative paragraphs than the non-informative paragraphs. These types of academic reading 

were investigated quantitatively through eye tracking data and qualitatively through eye 

tracking data and stimulated recalls and these findings suggested that both groups of readers 

also varied the types of reading in their own unique ways.  
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Chapter 6 Conclusions 

6.1 Introduction 

 

The purpose of this research was to investigate the types of reading adopted by native English 

readers on a sampled reading-into-writing task (research question 1). Secondly, this study 

investigated the types of reading adopted by non-native English readers on a sampled reading-

into writing task (research question 2). This study also compared the similarities and 

differences in the types of reading between native and non-native English readers (research 

question 3). In particular, the research explored how the participants read the informative and 

non-informative paragraphs in the academic texts. The types of reading used by the native 

and non-native participants were investigated through eye tracking data, which included four 

different eye tracking measures. The selection of these measures was explained in Section 

3.6 of Chapter 3. These measures are words per minute, the number of fixations, the mean 

duration of fixation and the proportion of regressive movements (same line regressions and 

the regressions two lines or above). 

In addition to the quantitative measures, the types of reading used by NRs and NNRs while 

reading the informative and non-informative paragraphs were also evaluated through 

qualitative eye tracking data (heat maps and gaze plots). The stimulated recall and interview 

data triangulated the eye tracking data and provided further support about the types of reading 

adopted by both groups while reading the informative and non-informative paragraphs.  

The reasons reported by NRs and NNRs for adopting different types of reading while reading 

the informative and non-informative paragraphs were investigated through the data from 

stimulated recalls. The types of reading adopted by native and non-native English readers 

while reading the informative and non-informative paragraphs were investigated through 

observations. 
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The eye tracking data was collected by making the participants sit in front of the computer 

screen and they were provided with an academic reading-into-writing task (see Section 3.4.1 

for the task). The participants read the three academic texts as if they were to complete the 

writing task while their eye movements were tracked. The participant took around 10 minutes 

on average to read each text and took a total of half an hour to read all the three texts.  

 

After reading each text, the video recordings of the participants were replayed and those 

chunks of their video footage of the informative and non-informative paragraphs were shown 

to the participants where they either read carefully or quickly. The participants commented on 

their reading behaviour based on the stimuli (the chunks of their video recordings). The 

stimulated recalls were followed by the semi-structured interviews with the participants on each 

text, during which they were asked questions about the texts or their approach to the texts. 

With each participant, three sessions of stimulated recalls and interviews were held (one 

stimulated recall after reading each text). 

There are two types of observations that were conducted in this study, which included: 

Observation 1 is the observation sheet that was used by the researcher (see appendix 6) to 

note down the reading behaviour of the participants on each paragraph in the text. These 

observations were carried out by the researcher while the participants were reading the texts 

on a computer screen and their eye movements were monitored by the researcher on a 

separate laptop connected to the screen as explained in Section 3.5. 

During observation 2, the saved recordings of the participants (which showed the eye 

movements of the readers as they read each paragraph) were observed by the researcher on 

the Tobii Studio Software. Only the informative and non-informative paragraphs read by the 

participants in each text were observed by the researcher and their reading behaviour was 

noted for every 10 seconds as explained in Section 3.4.3. 
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The present chapter begins with a summary of the main findings of this study (see Section 

6.2). This section presents the findings related to the types of reading used by native English 

readers (see Section 6.2.1), types of reading used by non-native English readers (see Section 

6.2.2), comparison in the types of reading between native and non-native academic readers 

(see Section 6.2.3), similarities and differences in the reasons reported by native and non-

native English readers while reading the informative and non-informative paragraphs (see 

Section 6.2.4). Considering the whole population, Section 6.2.5 summarises the three types of 

academic reading observed in the study.  

Section 6.3 presents the limitations of the present study in the following areas: sampling of the 

students (see Section 6.3.1), material selection (see Section 6.3.2), use of eye tracking 

measures (see Section 6.3.3) and reading into writing task (see Section 6.3.4).  

Section 6.4 discusses the significance of the findings from the present study and implications 

in teaching and testing in several areas: need for academic literacy skills training (see Section 

6.4.1), benefits for designing preparatory tasks for first year undergraduate international 

students in their home countries (see Section 6.4.2), benefits for international universities  (see 

Section 6.4.3), need for raising awareness among university personnel for considering the 

needs of first year undergraduates (see Section 6.4.4) and need for raising awareness in 

teachers, curriculum developers and students about strategy use (see Section 6.4.5).  

Section 6.5 discusses the implications for future eye tracking studies in terms of using it in 

combination with other methods and the research design. Section 6.6 provides 

recommendations for future research in testing and teaching. 

6.2 Summary of the findings 

As already explained, the data for this study was collected through four different research 

methods, which included quantitative and qualitative eye tracking data, stimulated recalls, 

interviews and observations. 
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In this study, the comparison was made at two levels. Firstly, the types of reading adopted by 

native and non-native students on an academic reading-into-writing task were evaluated. In 

particular, how students processed the informative and non-informative paragraphs in the 

academic texts were investigated. Secondly, similarities and differences in the types of reading 

between the native and non-native groups were compared.  

The next section presents the results of native English readers on a reading-into-writing task 

 

6.2.1 Types of reading used by native English readers on a reading-into-writing task 

 

In this study, the mean of wpm read by native readers for the informative and non-informative 

paragraphs (see Table 16) suggested that these students read the information in both types 

of paragraphs carefully, in relation to the figures presented by (Carver, 1990) for words per 

minute that indicated the careful reading of the academic texts. However, another study by 

Rayner et al. (2012) believed that if there are more regressions while reading (more than 15%), 

this indicates that the participant is reading the text carefully and in this study the proportion of 

regressions was not more than 15% (see Table 16) and this implied that NRs did not read the 

informative and non-informative paragraphs slowly.  

 

The results from the quantitative and qualitative eye tracking data suggested that the NRs read 

the informative paragraphs slower than the non-informative paragraphs and the stimulated 

recalls showed that there were different reasons reported by both groups for focusing on both 

the informative and non-informative paragraphs. The points below summarise the data of NRs 

from different research methods. 

• NRs read the informative paragraphs slower than the non-informative paragraphs, as 

suggested by the measure of words per minute (see Table 16). 

• NRs had a slightly higher number of fixations on the informative paragraphs than the 

non-informative paragraphs but when we look at the mean fixation duration, it was 

slightly higher for non-informative paragraphs than the informative ones. So, the 



271 
 

interpretation of these findings in terms of the types of reading was ambiguous (see 

Table 16). 

• The proportion of regressions (same line and regressions two lines or above) was 

similar for the informative and non-informative paragraphs (see Table 16) and this 

suggested that they read both types of paragraphs with equal attention. Rayner et al. 

(2012) believed that if there are more regressions while reading (more than 15%), this 

indicates that the participant is reading the text carefully and in this study the proportion 

of regressions was not more than 15% and this suggested that NRs did not read the 

informative and non-informative paragraphs slowly. 

• The differences in the types of reading by NRs while reading the informative and non-

informative paragraphs, in terms of the four eye tracking measures, were non-

significant (see Table 16). 

• The qualitative eye tracking data showed that native readers focused more on the 

informative paragraphs than the non-informative paragraphs. 

• The data from stimulated recalls showed that the native participants reported having 

read the informative paragraphs carefully because they identified the relevant 

paragraphs (43.74%) and they wanted to understand them (24.99%). 24.99% of the 

participants who reported that they wanted to understand the content in the paragraphs 

may have considered the paragraphs important and wanted to comprehend the 

information in these paragraphs. This suggested that over two third of the native 

participants (43.74% + 24.99%= 68.73%) identified the informative paragraphs and 

read them slowly. They read the non-informative paragraphs carefully because they 

reported that either those paragraphs were located towards the beginning (20.83%) or 

the end of the texts (47.91%) and they considered them important (see Table 18). 

• A very small percentage of native participants reported to skim read the informative 

and non-informative paragraphs. Various reasons reported by the native participants 

to read the informative paragraphs quickly included irrelevant paragraphs (6.24%), 

lengthy paragraphs (4.16%), easy paragraphs in terms of the language (4.16%) and a 
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habit (2.08%). Two reasons reported by the native participants to read the non-

informative paragraphs quickly included irrelevant paragraphs (6.24%) and a habit 

(4.16%) (see Table 18). 

 

Based on these findings, recommendations for native English readers are discussed in Section 

6.6. The next section discusses the types of reading used by non-native English readers while 

reading informative and non-informative paragraphs. 

6.2.2 Types of reading used by non-native English readers on a reading-into-writing task 

In this study, the measure of words per minute for six sampled informative and non-informative 

paragraphs (see Table 19) suggested that NNRs did not read the paragraphs as slowly as the 

figures mentioned by Fry (1963) for slow readers. These findings suggested that NNRs read 

the informative and non-informative paragraphs slowly but not as slow as 150 wpm. Another 

study by Rayner et al. (2012) believed that if there are more regressions while reading (more 

than 15%), this indicates that the participant is reading the text carefully and in this study the 

proportion of regressions was not more than 15% (see Table 19) and this also implied that 

NNRs did not read the informative and non-informative paragraphs slowly.  

The results from the quantitative eye tracking data suggested that NNRs read informative 

paragraphs slower than non-informative paragraphs. The qualitative eye tracking data 

suggested that NNRs read informative and non-informative paragraphs with attention and 

there was a similarity in the reasons reported by NNRs for reading informative and non-

informative paragraphs with attention. The points below summarise the data of NNRs from 

different research methods. 

• NNRs read the informative paragraphs slower than the non-informative paragraphs, as 

suggested by the measure of words read per minute (see Table 19). 

• They had a slightly higher number of fixations on the informative paragraphs than the 

non-informative paragraphs but when we look at the mean fixation duration, it was 
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relatively higher for non-informative paragraphs than the informative ones (see Table 

19). So, the interpretation of these findings was ambiguous in terms of the types of 

reading. 

• The proportion of same line regressions were similar for the informative and non-

informative paragraphs and the proportion of regressions two lines or above were 

slightly higher for the non-informative paragraphs than the informative ones (see Table 

19). Rayner et al. (2012) believed that if there are more regressions while reading (more 

than 15%), this indicates that the participant is reading the text carefully and in this 

study the proportion of regressions (same line and regressions two lines or above) were 

not more than 15% and this suggested that NNRs did not read the informative and non-

informative paragraphs slowly. 

• The differences in the types of reading used by NNRs while reading the informative 

and non-informative paragraphs, in terms of the four eye tracking measures, were non-

significant (see Table 19). 

• The qualitative eye tracking data (heat maps and gaze plots) suggested that non-native 

readers read both types of paragraphs with equal attention. 

• The data from stimulated recalls showed that almost half of the non-native participants 

reported it to be their habit to read the informative and non-informative paragraphs slow 

(info= 47.91% and non-info=49.99%). Amongst others, almost one fourth of NNRs read 

both types of paragraphs slowly because they were difficult in terms of the language 

(see Table 20 and Table 21). 

• A very small percentage of non-native participants reported to skim read the informative 

and non-informative paragraphs. Various reasons reported by the participants to read 

the informative paragraphs quickly included losing interest in the paragraphs (2.08%), 

difficult paragraphs in terms of the language (2.08%), lengthy paragraphs (4.16%) and 

being unaware of the reason (4.16%). Various reasons reported by the participants to 

read the non-informative paragraphs quickly included being unaware of the reason 
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(12.49%), irrelevant paragraphs (4.16%), repetition (4.16%) and losing interest in the 

paragraphs (6.24%) (see Table 21). 

Based on these findings, recommendations for non-native English readers are discussed in 

Section 6.6. The next section presents a comparison in the types of reading between native 

and non-native academic readers while reading the informative and non-informative 

paragraphs. 

6.2.3 Comparison in the types of reading between native and non-native academic 

readers 

This section compares the types of reading of native and non-native academic readers while 

reading informative and non-informative paragraphs. Below are the results of all the research 

methods used in this study. 

• There were significant differences in the mean of words read per minute by NRs and 

NNRs while reading the informative and the non-informative paragraphs (see Table 

22). The mean of words read per minute suggested that NNRs read the informative 

and non-informative paragraphs slower than NRs.  

• NNRs read the informative paragraphs slower than NRs, as suggested by the number 

of fixations and the mean fixation duration. It was suggested from these findings that 

although the mean fixation duration of NRs and NNRs was similar on the non-

informative paragraphs, NNRs also had a higher number of fixations than NRs on non-

informative paragraphs and this suggested that non-native participants read non-

informative paragraphs slower than NRs. 

• The measure of same line regressions suggested that NRs read the informative and 

non-informative paragraphs slower than NNRs (see Table 22) but these findings 

implied that both groups did not read the informative and non-informative paragraphs 

slowly as the proportion of regressions were not above 15% (Rayner et al., 2012). 
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• The proportion of regressions two lines or above made by both NRs and NNRs were 

negligible (see Table 22) and these findings implied that both the groups did not go 

back and read the paragraphs slow enough to create links between the themes in a 

paragraph. 

• In terms of the four eye tracking measures, the differences in the words read per minute 

between NRs and NNRs for both informative and non-informative paragraphs were 

significant. The differences in the number of fixations and same line regressions 

between NRs and NNRs were significant for the non-informative paragraphs (see Table 

22). 

• The qualitative eye tracking data suggested that both groups read the informative and 

non-informative paragraphs slow but there was a difference in the types of reading 

used by NRs and NNRs. Both the groups read carefully, but native readers fixated less 

than the non-natives, as suggested by the heat maps and the gaze plots. 

• The results of qualitative eye tracking data were supported by quantitative eye tracking 

data as NNRs had a higher number of fixations on the informative and non-informative 

paragraphs than NRs. 

• The qualitative eye tracking data suggested that both groups read the informative and 

non-informative paragraphs slowly. The stimulated recall data (see section 4.5.1.3 and 

section 4.5.2.3) showed that different reasons were reported by both groups for 

focusing on the informative and non-informative paragraphs. 

• The findings from observations (see section 4.5.1.2 and section 4.5.2.2) further 

supported the findings from qualitative eye tracking data that both native and non-

native English readers read the informative and non-informative paragraphs carefully. 

The observation data showed a similarity in the types of reading, which is careful local 

reading, adopted by both groups in reading the informative and non-informative 

paragraphs. These findings also showed that there was a minority in both groups that 
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read the informative and non-informative paragraphs quickly by skimming or scanning 

for the main ideas. 

• The interview data also showed that a very low percentage of participants in both 

groups reported to skim read the informative and non-informative paragraphs (see 

Table 34). More than half of the participants in both groups reported that the texts were 

partially relevant (see Table 35) and still both groups read the informative and non-

informative paragraphs, as suggested by eye tracking, stimulated recalls and 

observations. 

• The interview data showed that native participants (51.25%) tried to extract the relevant 

information from the texts by focusing on the keywords while non-native participants 

(41.75%) tried to read the texts closely to extract information from them (see Table 26 

and 27 in chapter 4). 

 The data from eye tracking was triangulated by the stimulated recall data that showed different 

reasons reported by both groups to adopt a specific reading type and this is discussed in the 

next section. 

6.2.4 Similarities and differences in the reasons reported by native and non-native 

English readers to adopt a specific reading type 

          Eye tracking data was also supported by the data from the stimulated recalls that showed the 

similarities and differences in the types of reading as reported to be adopted by both groups 

while reading the informative and non-informative paragraphs and these are discussed below 

in points: 

• There were a number of similarities in the reasons reported by native and non-native 

readers to read the informative paragraphs slowly. (a) both groups reported that the 

paragraphs were relevant (NR= 43.74% and NNR=12.5%) (b) they reported that these 

paragraphs were difficult in terms of their language (NR=6.24% and NNR=24.99%) (c) 
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they reported that they wanted to understand the texts (NR= 24.99% and NNR= 

2.08%). 

• There were a number of similarities in the reasons reported by both groups to read the 

non-informative paragraphs slowly. These similarities include a) participants from both 

groups (NR= 47.91% and NNR= 2.08%) reported that they were the concluding 

paragraphs b) both groups reported that it was their habit (NR= 4.16% and NNR= 

49.99%). 

• Another similarity between both groups was that a very low percentage of participants 

from both groups (NR= 4.16% and NNR= 4.16%) reported being reading the 

informative paragraphs quickly because they were lengthy paragraphs 

• A very low percentage of participants (NR= 6.24% and NNR= 4.16%) in both groups 

reported reading the non-informative paragraphs quickly because they were irrelevant 

paragraphs. 

The differences in the types of reading as reported to be adopted by both groups while reading 

the informative and non-informative paragraphs are discussed below in points: 

• A difference in the reasons reported by native and non-native English readers to read 

the informative paragraphs slowly was that non-native English readers (48.68%) 

reported it to be their habit and this reason was not reported by native readers. 

• There were differences in the reasons reported by both groups to read the non-

informative paragraphs slowly. Native English readers reported having read the non-

informative paragraphs carefully because it was an introductory paragraph (20.83%). 

Amongst others, 10.41% reported that they were looking for relevant information in 

them. On the other hand, non-native readers (16.66%) reported having read the non-

informative paragraph carefully because they were difficult to understand in terms of 

the language. 

• There were differences in the reasons reported by both groups to read the informative 

paragraphs quickly. A very low percentage of native participants reported being reading 
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the informative paragraphs quickly because they were easy paragraphs in terms of the 

language (4.16%), while others reported that it was their habit (2.08%) and 6.24% of 

the participants reported that they were irrelevant paragraphs. A very low percentage 

of non-native participants reported reading the informative paragraphs quickly because 

they were difficult paragraphs in terms of the language (2.08%), they lost interest in 

these paragraphs (2.08%), while others did not have any reason (4.16%). 

• There was a difference in the reasons reported by both groups to read the non-

informative paragraphs quickly. 4.16% of the native participants reported it to be their 

habit to read the non-informative paragraphs quickly and 12.49% of the non-native 

participants reported having read the non-informative paragraphs quickly without any 

reason. Two more reasons reported by the non-native participants to read the non-

informative paragraphs quickly included repetition in these paragraphs (4.16%) and 

lost interest in these paragraphs (6.24%). 

 The findings from stimulated recall data showed that both groups focused on both informative 

and non-informative paragraphs, but different reasons were reported by them. Native English 

readers read the informative paragraphs carefully because most of them were successful in 

identifying the informative paragraphs (see Table 24). Native English readers read the non-

informative paragraphs because of the location of these paragraphs as they reported that they 

read them slowly because they were either located towards the beginning or end of the texts 

(see Table 30). The natives might be trained to focus on the introductory and the concluding 

paragraphs (Grellet, 1981; Wallace, 2004) but this training does not seem to be constructive 

for the participants as these paragraphs just discussed the history of the English language and 

this was not related to the writing task. These findings suggested that native English readers 

were aware of the use of metacognitive strategies but lacked the knowledge of when to apply 

these strategies. The participants in this study were less experienced readers as it was their 

first year in the university, so these students were cautious about their reading as they read 

both informative and non-informative paragraphs slowly. 
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         Almost half of the non-native English readers reported having read the informative and non-

informative paragraphs slowly because it was their habit (see Table 25 and Table 31), as the 

system of education in non-western countries allows the students to read everything in the 

available texts to be successful in their academic tasks. This belief and the mode of education 

in these countries develops the habit of careful reading in these students as they believe that 

reading everything in the academic materials would enable them to be successful in academic 

tasks. 

The next section presents the results on the different types of academic reading adopted by 

the sub-group of participants. 

6.2.5 Different types of academic reading adopted by the whole population 

 

The previous sections showed some differences in the types of reading between the native 

and the non-native group, but these differences were not as expected. In order to further 

understand the different types of academic reading adopted by the participants, they were 

grouped together as one population. During this analysis, three different types of academic 

reading were observed in the sub-group of participants. The qualitative and quantitative eye 

tracking data, as well as the data from stimulated recalls suggested that most of the 

participants in the whole population (24 out of 32) were able to read the informative paragraphs 

slowly and the non-informative paragraphs quickly (see Section 5.6) but in the following three 

ways. 

Academic reading type 1: a higher number of fixations and a higher mean fixation duration on 

the informative paragraphs than the non-informative paragraphs (ten participants). 

Ten of the participants were able to read the informative paragraphs slowly and non-

informative paragraphs quickly and they followed a specific type of reading, that is by having 

a higher number of fixations and a higher mean fixation duration on the informative paragraphs 

(number of fixations =149.96 and mean fixation duration= 179.51) than the non-informative 

paragraphs (number of fixations = 129.73 and mean fixation duration= 169.68). 
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Academic reading type 2: a higher proportion of same line regressions on the informative 

paragraphs than the non-informative paragraphs (nine participants) 

Nine of the participants were able to read the informative paragraphs slowly and the non-

informative paragraphs quickly by having a higher proportion of same line regressions on the 

informative paragraphs (13.04%) than the non-informative paragraphs (12.03%). 

Academic reading type 3: Fewer words read per minute and a higher proportion of same line 

regressions on the informative paragraphs than the non-informative paragraphs (ten 

participants) 

Ten of the participants were able to read the informative paragraphs slowly and the non-

informative paragraphs quickly and they followed a specific reading type, that is by reading 

fewer words per minute and having higher proportion of same line regressions on the 

informative paragraphs (words per minute = 218.40  and same line regressions = 14.95%) 

than the non-informative paragraphs (words per minute =238.17 and same line regressions = 

13.36%). 

 The next section discusses the limitations of this study. 

6.3 Limitations of the study 

 

Although efforts were made to make the conditions in the present study close to a real life 

academic task, there are certain limitations to the present study. These limitations include the 

sampling of the students, material selection, use of eye tracking measures and reading into 

writing task. Each of these limitations is discussed in detail below: 

6.3.1 Sampling of the students 

 

The participants in this study were 32 first year undergraduates, including both native and non-

native participants. The findings from this study cannot be generalised to the whole population 

of first year undergraduates as the size of the sample is small. It would be useful to include 
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more participants from different universities across the United Kingdom and this will make the 

researchers more confident in generalising their findings. 

 

6.3.2 Material selection 

 

For research purposes, three texts were used in the present study. In real life academic tasks, 

students have to read multiple sources, both online journals and books, to complete their 

academic tasks and the use of these multiple sources could depict a clear picture of the types 

of reading adopted by the participants while reading different academic materials. There were 

three reasons for choosing three texts in this study: a) the pilot data suggested that the 

students could easily read the three texts and should not be given anything more than this 

because they would lose interest in reading, as they also had to participate in stimulated recalls 

and interviews after their reading b) as the eye movements of the students were tracked and 

they had to be immobile to a certain extent, so it was difficult for them to stay immobile for a 

longer period of time c) the data collected from eye tracking is huge as explained earlier in 

Section 3.2.1 in Chapter 3, so it would be difficult for the researcher to handle a large amount 

of eye tracking data. 

6.3.3 Use of eye tracking measures 

 

As explained earlier in Section 3.6 of Chapter 3, the measures related to the saccades, that is, 

the number of forward saccades, the median length of saccades or the median length of 

regressions could not be used in this study because the data extracted from Tobii Studio 

related to the saccades might not be reliable. Generally, the Tobii Studio software uses the 

speed of the eye movements to determine fixations or saccades as mentioned in the Tobii pro 

(2015, p.54) that 'data points with angular velocity below the threshold value are classified as 

“fixation” and data points above are classified as “saccade” '. I-VT fixation filter was used in 

this study and this filter uses a velocity threshold of 30 degrees/ sec, which was explained in 

detail in Section 3.7.1. 
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Sometimes, even a blink of an eye in the middle of a saccade breaks it into two saccades and 

therefore saccade information is less useful and more difficult to work with. It is also less 

reliable than fixation information. The measure of saccades, in addition to other eye tracking 

measures used in the present study, would shed more light on the types of reading adopted 

by the participants while reading the informative and the non-informative paragraphs, but 

unfortunately, this measure could not be used in this study. 

 

Another problem with Tobii Studio software is that it does not help with the extraction of figures 

related to measures such as the proportion of regressions. The researcher struggled a lot for 

extracting the data from these measures and was able to get some formulas on excel for 

extracting the data related to the proportion of regressions from Latimer (2019).  

 

Although only four quantitative eye-tracking measures were used, the research questions were 

also investigated by qualitative eye tracking data, stimulated recalls, interviews and 

observations. 

6.3.4 Reading into writing task 

 

In the present study, the students were asked to assume that they had to do a writing task 

based on their reading, but infact they did not write anything because of the time constraints. 

It is important to have a short-written paragraph from the students, after their reading, to 

evaluate their level of understanding of the texts. There is a possibility that students would 

have read the texts differently if they knew that they would have to write something after their 

reading as there are studies (Braten and Stromso, 2003; Braten and Samuelstuen, 2004; 

Ignacio and Crain- Thoreson,2000) that showed that the way students approach academic 

texts varies with the goals of the tasks. 

The next section discusses the significance of the above-mentioned findings and their 

implications in teaching and testing 
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6.4 Significance of findings and implications in teaching and testing 

 

The findings from the present study are valuable as they presented the inadequacies in 

academic reading in both L1 and L2 first year undergraduates. The shared problem between 

both L1 and L2 readers in this study was that both groups were less experienced readers (in 

terms of the use of metacognitive strategies) as they were first year undergraduates. Both 

groups were also cautious readers as they focused on the informative and the non-informative 

paragraphs. The reasons reported by the two groups to read the informative and non-

informative paragraphs were different. Native participants focused on the non-informative 

paragraphs because they had been trained to focus on the introduction and the conclusion of 

a text to get an idea about the overall theme of the text (Grellet, 1981; Wallace, 2004). A 

second possible conclusion is that the natives were used to academic reading as supported 

by a number of studies (Greenholz, 2003; Hammond and Gao, 2002; Pratt, 1992) but in the 

present study they were insecure about their reading in a more demanding academic context. 

The reason reported by non-natives for reading the informative and non-informative 

paragraphs was that they had been trained to read everything throughout their lives and this 

suggested that the types of reading used by them were shaped by their culture. 

The implications of the findings from the present study included the need for academic literacy 

skills training for both native and non-native readers, the benefits of designing preparatory 

tasks for first year undergraduate international students, benefits for international universities, 

the need for raising awareness among university personnel of the needs of the first year 

undergraduates and the need for raising awareness in teachers, curriculum developers and 

students about the strategy use. All these implications are discussed individually below. 
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6.4.1 Need for academic literacy skills training 

 

This study has implications for academic literacy skills training as the findings suggested that 

both native and non-native English readers focused on the informative and non-informative 

paragraphs. 

 

The present study demonstrates inadequacies in the metacognitive operations employed by 

native and non-native English readers, so skills instruction can also take place in this case for 

both native and non-native students who wish to enroll in a university. The findings of this study 

would help language testers and teachers to learn how similarly or differently the native and 

non-native readers approach the academic texts for integrated reading into writing tasks. It 

would also help them understand that despite the differences in the mode of education 

between western and non-western countries (see Section 2.3.1 in Chapter 2), both native and 

non-native first year undergraduates lack the necessary academic skills that are required for 

the selective reading and for varying their reading types with the relevance of information in 

the texts. So, the instructors who work with such groups of people (native and non-native 

English readers) will be in a better position to refine their instructions based on their existing 

academic reading patterns, as explained in the next paragraphs.  

 

For the two groups, people who run the pre-sessional courses should include instructions on 

the importance of focusing on the keywords in the academic texts, instead of reading 

everything closely in the academic materials. For example, if native and non-native English 

readers just extract information or the facts from the academic texts without making any links 

between the ideas or they read everything in the academic texts, then they can be given 

instructions as well as practical classes to help develop awareness in them about the 

importance of switching their reading types with the relevance of information in the texts in 

integrated tasks involving reading into writing.  
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People who run the pre-sessional courses in the western universities should also consider the 

fact that it is not practical for the students to focus on the introduction and the conclusion and 

this strategy is not always constructive for academic assignments and they should make 

changes in their instructions based on the findings of the present study. 

 

There are no opportunities for training in academic reading for western and non-western 

students as this is a skill that is assumed to be experienced and acquired naturally by the 

students (Smith, 1982) during their school years, so the findings of this study might help to 

develop a framework to approach academic reading for the students in their local context.  For 

native first year undergraduates, this skill instruction can take place as a part of pre-sessional 

courses for the students. For non-native first year undergraduates, this skill instruction can 

either take place in their home countries or it can take place as a part of the pre-sessional 

preparation in an international university.  

6.4.2 Benefits of designing preparatory tasks for first year undergraduate international 

students in their home countries 

The findings of the present study will help instructors to design preparatory tasks for non-native 

English readers so that they acquire better academic literacy skills before they come to a 

university in the UK. These tasks might include asking them to find informative and non-

informative materials that are relevant to the task in the question. This practice would help 

them to understand that the academic reading includes the selective reading and the ability to 

extract information as well as includes the ability to vary the types of reading in accordance 

with the assignments that are given at academic level (Carrell and Carson, 1997; Stahl et 

al.,1996). It would help non-native English readers to understand that not all academic 

materials that are relevant to the given task should be read in great detail. An individual should 

possess the ability to quickly skim through an academic text and find out whether the 

information is relevant or not.  
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The institutes that design tests such as IELTS should consider incorporating items in the tests 

that help to evaluate the academic skills of the students in terms of their ability to read 

selectively, and their ability to adjust their reading types with the relevance of information in 

the texts. The institutes in the non-western countries that prepare the students for tests such 

as IELTS should consider the skill of locating information and the skill of adjusting reading 

rates to the purpose of the texts as important for the students.  

6.4.3 Benefits for international universities 

The findings of the study would be beneficial for the universities which enroll non-native English 

readers. If the students are taught about academic reading into writing skills before their entry 

into an international university, they will be prepared to face the academic challenges in the 

university, and this will also have a positive impact on their academic performance. 

 

The findings of this study will also be beneficial for the international universities in the long run 

for their overall growth and would make them financially strong if the universities consider the 

needs of the international students as well as the factors that would enable them to be 

successful in their academic lives initially while admitting them. This policy would help the 

international universities to draw more international students towards them as Lacina (2000, 

p. 26) stated that ‘If we want to attract and retain international students to our university 

campuses, we must focus on the students’ needs and successes in the American university 

experience’ (Lacina, 2000, p.26). This statement also applies to universities in all western 

countries. 

6.4.4 Raising awareness among university personnel about the new entrant students' 

needs 

The university staff may take steps to make their institutes a more welcoming place for students 

from different countries. Institutions worldwide that prepare the international students for 

admission in a western university should consider the academic problems of the students so 
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that they can polish their academic skills and make the journey of the international students to 

a university abroad rewarding. The international students coming from different countries bring 

with them reading beliefs from their respective cultures. This also requires training for the 

university staff so that they are aware of the different cultural needs of both national and 

international students. 

The first year is an important time for the students because they face a transition period, so 

the cultural needs of the students at this stage should be carefully considered as Tinto (1993, 

p. 152) stated that the first year 'represents a strategic leverage point where the investment of 

scarce resources can yield substantial future benefits in both learning and persistence'. This 

shows that considering the cultural needs of the first year undergraduates in the university 

would be beneficial both for the universities and the students as this would enable the students 

to be academically successful and this academic success would enhance the stature of the 

universities. 

Universities should take appropriate measures to include such activities for the first year 

undergraduate students that require discussion inside the classroom as this will help them 

improve their academic skills. There should be more research by language testers and 

teachers to explore the additional variables that influence the first year undergraduates like the 

knowledge of their previous reading beliefs, the influence of their L1 skills on L2 reading, etc. 

The knowledge of these variables is critical to developing an understanding of these students' 

needs as well as the ways to teach them effective academic skills. A number of studies showed 

that (Abel, 2002; Flowerdew and Peacock, 2001; Johns, 1997) language, managing workload 

and academic skills are important elements influencing L2 students. 

6.4.5 Raising awareness in teachers, curriculum developers and students about the 

strategy use 

The findings of this study imply that awareness should be raised in teachers and curriculum 

developers about the use of reading strategies. Primary and secondary school teachers should 
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be made aware of the fact that students would be unsuccessful in comprehending the hidden 

meaning of the texts without the knowledge of reading strategies and this knowledge is also 

very important for them to synthesise and make associations between the ideas while reading 

the academic materials (Pressley and Afflerbach, 1995). 

When teaching the use of reading strategies at the school level, it is important that teachers 

should keep in mind different elements that include when, why and how to use a specific 

strategy. Students should receive comments from the teacher in the classroom while they use 

these strategies while comprehending a text, so that they may be able to deal with the 

comprehension problems successfully in the future (Paris and Winograd,1990). 

 

Teachers should teach the reading strategies by explaining the strategy, its importance and 

providing examples of the cases during which a specific strategy can be used (Paris and 

Winograd,1990). Explicit instruction about strategy use can 'establish the foundations for 

ongoing reading skills improvement and lifelong reading abilities' (Grabe and Stoller, 2014, p. 

190). 

 

It is also important for the teachers to adjust their instructions regularly by measuring and 

analysing the student's performance. Mokhtari and Sheorey (2002) argued that the teachers 

play a key role in making the students strategic readers by instilling in them the knowledge of 

reading strategies and helping them become ‘‘constructively responsive’’ readers (Pressley 

and Afflerbach, 1995). Teaching the students to be constructively responsive readers can help 

to promote the academic reading skills in the students. 

 

It would be beneficial for the teachers to attend professional development workshops and 

training programs that can train them to teach the use of reading strategies to the students. 

Students should make conscious efforts to learn about the use of a variety of reading 

strategies. Curriculum developers should also keep in mind the importance of reading 



289 
 

strategies while designing the curricula and should include activities with explicit instructions 

on the use of the reading strategies (Lacina, 2000). 

Measures should be taken by the schools to reduce the course load from the teachers so that 

they get sufficient time to teach the use of the reading strategies to the students. These reading 

strategies should also be explicitly planned, stated and taught to the students instead of 

considering them to be implicit and learned spontaneously. 

Fielding and Pearson (1994) came forward with suggestions for the teachers so that they could 

help their students to become skilled readers. They suggested that a) students would be more 

interested in reading if they are given opportunities to choose the texts that appeal them more 

b) the students should be encouraged to re-read the texts and this will help in building their 

reading speed as well as comprehension c) students should also be given opportunities to 

have a discussion with their teachers about their reading d) students should be encouraged to 

make inferences by activating their prior knowledge e) students should also be taught about 

how to extract the main ideas from a text and f) they should be taught to use the reading 

strategies independently. In the above-mentioned points, the points d, e and f seem more 

relevant for the students in terms of teaching them the use of the reading strategies. 

 

A strategic reader is one who can use different strategies according to the purpose of reading. 

In school, students have class discussions and they also have to take different tests, so the 

students should have knowledge of the use of flexible strategies under different conditions. As 

the students do not use appropriate strategies automatically while reading for different 

purposes (Narvaez, Van den Broek and Ruiz, 1999), they might need help in the selection and 

use of these strategies. 

Mokhtari and Sheorey (2002) argued that strategy instruction can help the students, especially 

the weak readers, to become critical thinkers. The foremost thing in strategy instruction is to 

develop awareness in the students of strategy use (Purpura, 2014). The students should be 



290 
 

given strategy instruction until they become independent and skilled readers (Aghaie and 

Zhang, 2012). 

 

According to Paris and Winograd (1990), there are two benefits of raising awareness among 

the students about strategy use. Firstly, students become responsible for monitoring their own 

learning instead of being a burden on the teachers, and secondly, it develops a feeling of 

independence and motivates the students. 

6.5 Implications for future eye tracking studies 

There are implications for future eye tracking studies in terms of using it in combination with 

other methods. 

6.5.1 Eye tracking in combination with other methods  

Eye tracking is a technique which tells ' where a person is looking at any given time and the 

sequence in which their eyes are shifting from one location to another' (Poole and Ball, 2006, 

p.211), which is also indicative of the switches the readers make while reading different types 

of texts. In this study, these switches in types of reading (the careful or the expeditious reading) 

made by L1 and L2 participants were observed successfully through different eye tracking 

measures, which are the words read per minute, the number of fixations, the mean fixation 

duration and the proportion of regressive movements (same line regressions and the 

regressions two lines or above). The use of stimulated recalls triangulated eye tracking data. 

This not only helped to evaluate how similarly or differently the native and non-native 

participants read the informative and the non-informative paragraphs but also helped to 

understand the reasons reported by them for adopting a specific reading type.  

Eye tracking data provides hard data of user's eye movements and gives insights into the 

different ways people read (Duchowski, 2003), but it must be used in combination with other 

methods to understand the eye movements in a better way. 
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Undoubtedly eye tracking is a useful method, however, the researcher encountered a number 

of challenges while using it. Some of them are the minute problems in terms of the research 

design and these are discussed in the next section. This discussion might be useful for those 

who wish to use this technology in research. 

 

6.5.2 Research design 

In terms of the research design, a few things should be considered while using eye tracking. 

Firstly, the font size of the text given to the participants for reading should be carefully 

considered because without the appropriate font size, the eye tracking video would show that 

the readers read and fixated above or below the lines in the text. In this study, different font 

sizes were tested (font size 12,14,16 and 18) to evaluate the size that worked well in terms of 

the accuracy of eye tracking data and the font size 18 was selected as with the font size 18, 

the participants' eyes fixated on the words while reading, instead of going up or down (see 

section 3.2.1) .  

 

It was also noted while conducting the study that the accuracy of the eye tracking data was 

also dependent upon the vision of the participants. There occurred some problems with the 

participants with certain types of glasses, so they were excluded. A few problems in eye 

tracking data were caused by the shapes of the participants' eyes as mentioned by Hansen 

and Ji (2010). The participants whose tracking was lost during the reading of the texts were 

excluded. 

The academic reading texts were presented to the participants on the computer screen and 

for this purpose, a document format had to be chosen. Choosing a document format was one 

of the technical problems that the researcher faced. The available options on Tobi studio were 

the PDF document, the Word document or the screen recording. With the Word or PDF 

document, the materials presented on the big screen had blank spaces on the edges due to 

which the text was not equally spread over the whole screen. The screen recording of a PDF 



292 
 

document of the text was chosen because the full screen mode of this PDF document enabled 

the text to be shown over the whole screen and the words and sentences on this screen were 

uniformly placed maintaining equal distance from each other. 

 

Another technical problem was that Tobii studio cannot pause the recordings after each text, 

so all the three texts could not be shown to the participants in a single project as the recording 

had to be stopped after reading each text and they had to be interviewed. The other option 

was to have each text in three different projects on Tobii studio but in this case, the participants' 

reading patterns could not be seen collectively for all three texts. Thus, it was decided that all 

the three texts would be presented in a single project, but the recording was stopped after 

each text and started again from the beginning for the next text in which text 1 was quickly 

skipped and the participants moved to text 2. Similarly, for reading text 3, the participants 

quickly skipped text 1 and text 2 and moved to text 3. This resulted in three recordings for each 

participant and irrelevant data in each recording was excluded. 

 

The saccade information generated from Tobii Studio is less useful and more difficult to work 

with. It is also less reliable than fixation information. Sometimes, even a blink of an eye in the 

middle of a saccade breaks it into two saccades and therefore saccade information is not 

reliable. Therefore, the measures related to saccades, that is, the number of forward saccades, 

the median length of saccades or the median length of regressions were not used in this study 

(see further explanation in Section 3.6). This was a big challenge for the researcher as it was 

important to get the data related to these measures to understand the reading types used by 

the participants. 

 

One of the strengths was that the researcher was able to use some formulas designed by 

Latimer (2019) that helped to extract the proportion of regressions made by the participants in 

terms of the total number of fixations that go further back in the text (regressive fixations). In 

the context of the present study, this is how regressions were used and the fixations that 
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occurred earlier in a text were considered and these are called regressive fixations, but they 

were called as regressions in this study. 

 

In short, the use of eye tracking as a research method in this study was challenging but also 

useful at the same time as the researcher was able to get hard evidence about the eye 

movements of the participants which were useful to infer the types of reading adopted by the 

participants while reading the informative and the non-informative paragraphs.  

 

The next section presents the recommendations for future research. 

6.6 Recommendations for future research 

 

There are ideas for future research in testing, teaching and research, which include the 

following: 

6.6.1 Testing 

 

For future research, the types of reading used by the students should be tested by keeping the 

sample size large enough to make generalisations about the abilities of the first year 

undergraduate native and non-native participants to switch the types of reading with the 

relevance of information in the academic materials. The participants should also be recruited 

from different universities so that the findings present a clearer picture of the similarities and 

differences in the types of reading used by native and non-native English readers while reading 

the informative and non-informative paragraphs. 

It is recommended that in the future, the types of reading used by first year undergraduates 

should be investigated by language testers and teachers using multiple academic texts so that 

they could clearly see the switches in the careful and the expeditious reading made by native 

and non-native students while reading the informative and the non-informative paragraphs. 
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This study helped to devise a methodology for evaluating the types of reading by interpreting 

scientific evidence using eye tracking for future research. In future, language testers and 

teachers should evaluate the types of reading based on reading into writing tasks as this would 

help to see whether the types of reading adopted by the students helped them to write a 

coherent academic piece of text. 

In the present study, students from different disciplines were grouped together to understand 

the types of reading adopted by them while reading the informative and the non-informative 

paragraphs. For future research, one recommendation is that, instead of having students from 

different disciplines, students from a specific discipline should be grouped together and should 

be given discipline-specific texts so that the types of reading used by them could be 

investigated. As the students would read the academic texts related to their discipline, it would 

be interesting to know how they would switch their reading types while reading the informative 

and non-informative paragraphs related specifically to their field of knowledge. 

Future research in the target context should include the control of other variables such as the 

age of the participants and more details about the reading experience of the students in their 

previous years. These variables might further help in making informed decisions about the 

types of reading used by the participants. 

6.6.2 Research in teaching 

 

Eye tracking, as a research method, is an effective way for teachers to evaluate the types of 

reading used by the participants as it is a technique which tells ' where a person is looking at 

any given time and the sequence in which their eyes are shifting from one location to another' 

(Poole and Ball, 2006, p.211), which is also indicative of the switches the readers make while 

reading different types of texts. 

For future research, there is a possibility that there would be further development in Tobii 

Studio on the extraction of figures related to the saccades and the proportion of regressive 
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movements and then the types of reading could be evaluated using these measures, as it 

would provide additional evidence. 

In the future, more research should be conducted in this area and the teachers should compare 

the differences in the eye movements of the participants while reading academic materials for 

the first and the second time. After reading for the first time, participants get an idea about the 

text and during their second reading, there is a possibility that they would focus more on 

paragraphs informative to the task than the non-informative paragraphs. 

In the present study, three different types of academic reading were observed in the sub-group 

of participants. In the future, more research could be conducted to find out more about the 

academic reading patterns in the first year undergraduates and also to investigate the most 

effective types of academic reading of the students.  

To sum up, the findings of the present study suggested that native readers were able to 

distinguish between the informative and non-informative paragraphs, but they read both types 

of paragraphs carefully for different reasons. They reported having read the non-informative 

paragraphs because of the location of these paragraphs as they considered it important to 

read the beginning and the end of the texts. They were also engaged with the academic texts 

at the word level and that was not expected of them. There was an assumption that native 

English readers would be able to engage with the academic texts at the global level and would 

try to make links across the ideas in a paragraph and this assumption was based on the fact 

that the mode of education in western countries promotes such skills among the students from 

their school years. It is strongly recommended that skills instruction should take place for L1 

English readers, right from the school years as well as at the beginning of their university 

studies, about the use of metacognitive strategies in accordance with the demands of the task, 

so that they acquire necessary academic skills to be successful in the academic tasks. 
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The findings also suggested that non-native English readers read the informative and non-

informative paragraphs in detail. They read the informative paragraphs slower than the non-

informative paragraphs, but it was reported by them that it was their habit to read everything 

in the academic texts and this suggests that they were not aware of the reason for reading the 

informative paragraphs slower than the non-informative paragraphs. The findings of the 

present study are in line with the assumption that the mode of education in non-western 

countries is based on rote learning and memorisation. The students from these countries are 

habitual of reading fixed set of course books and taking exams based on the content read in 

these books. These students may lack the skills of selective reading because of their system 

of education and examination. It is worth recommending that skills instruction should take place 

for non-native English readers about the importance of selective reading, back in their home 

countries as well as in the international universities, so that they acquire the necessary 

academic skills that are required to be successful in their university lives. 

 

There has been very little use of eye tracking to investigate L2 reading outside testing 

circumstances (Bax and Weir, 2012; Bax, 2013). The present study examined the eye 

movements of L1 and L2 readers (at the paragraph level) on academic texts in terms of how 

similarly or differently they read for two different types of paragraphs, which are the informative 

and non-informative paragraphs. These paragraphs were also controlled for their length and 

in terms of information relevance. 

 

This study elaborated on the work of Rayner et al. (2012) and studied the types of reading 

used by the first year L1 and L2 undergraduates in an academic context. According to the 

researcher's knowledge, only one study by Prichard and Atkins (2016) investigated the 

previewing strategies of L2 academic readers by using the statistical measures from eye 

tracking, i.e. the number of fixations and the mean fixation duration. This study compared L1 

and L2 readers in terms of the types of reading and helped to design a methodology for 

studying the types of reading of L2 students by using different eye tracking measures and the 
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stimulated recalls. According to the researcher's knowledge, this is one of the first studies that 

reported the reading speed of L2 readers (in terms of words read per minute) on an academic 

reading-into-writing task. 

 

The present study used Khalifa and Weir’s model of reading (2009) to map the physical 

evidence from the eye tracking data onto the types of reading mentioned in the model, so the 

findings of this study would help to build bridges between eye tracking research and Khalifa 

and Weir’s model of reading (2009) with emphasis on the comparison in the types of reading 

done by native and non-native academic readers on the informative and the non-informative 

paragraphs.  

 

One more important finding of this study is that the first year undergraduates were different in 

the ways they approached the academic materials for the reading-into-writing tasks (see 

Section 5.6). So, it is recommended that teachers and language testers should consider the 

individual differences among first year undergraduates (Noland, 1972) and consider the needs 

of individual students so that they can cater accordingly to the students' needs in the academic 

reading. 
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Appendix 2  Consent form 

SIMILARITIES AND DIFFERENCES IN THE TYPES OF READING OF NATIVE AND NON-

NATIVE ACADEMIC READERS 

The purpose of this study is to evaluate and compare the types of reading adopted by first 

language English speakers and students from overseas while they are doing academic 

reading. Your eye movements will be tracked through eye tracking technology while you read 

three texts on a computer screen to prepare for a piece of academic writing. This will be 

followed by a short interview during which you will be asked about the experience of reading 

these texts. The collected data will be analysed anonymously, and the identities of the 

participants will remain confidential. The data will also be stored with full confidentiality and will 

be discarded once the purpose of the research is achieved. 

 

Please tick the following statements if you agree with them: 

1. I confirm that I have read the above description of the 
research. I understand the purpose of the study and have had 
the opportunity to ask questions. 

 

  

2. I agree to take part in this study. I understand that my 
participation is   voluntary and that I am free to withdraw at any 
time, without giving reason. 

 

 

3. I agree to my interview being audio 
recorded. 

 

4 I agree to the use of the eye tracking 
materials and recording for the purpose of 
research. 
 

 

 

Your signature below indicates that you have agreed to volunteer as a research participant   

for this study. 

Signature __________________ 

Date        __________________ 
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Appendix 3 Recruitment form 

This research is about investigating and comparing the types of reading adopted by the native 

and non-native English speakers while they do academic reading. The participants are 

welcomed to contribute to this piece of research during which they will have to read the 

academic materials as well as the interviews will be conducted with them after their reading 

task.  

Name ......................................... 

First language ..............................                        

Gender          ................................ 

Field of Study .............................. 

Level of study ................................           

IELTS reading score or equivalent ...................... 

Total time (in weeks) spent living in the UK or any other English speaking country 

.................................. 

Contact number ...................................... 

 

 

 

 

 

 

 

 

Safia Sheraz 

University of Bedfordshire (CRELLA) 

safia.sheraz@study.beds.ac.uk 

Contact Number: 07480145884 
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Appendix 4  Materials for reading 

The three sampled informative paragraphs are highlighted in read and the three sampled non-

informative paragraphs are highlighted in blue. 

4.1 Text 1 

The following extracts are from Crystal, D. (1987) The Cambridge Encyclopaedia of 

Language. Cambridge: CUP. 

 (D. Crystal,. 1987, pg 357) 

 Many people feel that the only realistic chance of breaking the foreign-language barrier 

is to use a natural language as a world lingua franca. The history of ideas already provides 

precedents, with Latin used as a medium of education in western Europe throughout the middle 

ages, and French used as the language of international diplomacy from the 17th to the 20th 

centuries. Today, English is the main contender for the position of world lingua franca. 

 There are few competitors. Several other languages have an important local role as a 

lingua franca but no comparable international level of use, such as Russian in eastern Europe, 

or Spanish in South and Central America. More people in the world speak Chinese than any 

other language, but in the West Chinese is too unfamiliar to be a serious contender. French is 

still widely used but far less than it was a century ago. 

 Many factors contribute to the gradual spread of a language - chiefly political and 

military might, economic power, and religious influence (all of which artificial languages 

lack).These same factors mean that the development of a world language is not viewed with 

enthusiasm by those who would have to learn it. Such a language, it can be argued, would 

give its originating culture an unprecedented influence in world affairs and scientific research. 

For example, those who used it as a mother tongue would be in a privileged position: they 

would not have to spend time learning it and would more easily assimilate ideas expressed in 

it.. Furthermore, it is thought, a world language mould inevitably erode the status of minority 

languages and pose a threat to the identity of nations. Many people thus view the current 

progress of English towards world-language status with concern and often with antagonism. 

 Ironically, the main danger to the growth of a world language comes from within. As the 

language becomes used in all corners of the world, by people from all walks of life, so it begins 

to develop new spoken varieties which are used by local people as symbols of their identity. 

In the course of time, these new varieties might become mutually unintelligible. How far this 

diversification will affect English cannot be predicted. It is not easy to weigh the trend towards 

diversity against the trend towards unity that results from increased modern contacts through 
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travel and communications. A hundred years ago, predictions were being made that British 

and American English would by now be mutually unintelligible. Linguistic predictions have a 

habit of being wrong. 

 In the minds of many people, there is no longer an issue. They argue that English has 

already become a world language, by virtue of the political and economic progress made by 

English-speaking nations in the past 200 years, and is likely to remain so, gradually 

consolidating its position. 

  An impressive variety of facts about usage support this view. According to conservative 

estimates, mother-tongue speakers have now reached around 300 million; a further 300 million 

use English as a second language; and a further 100 million use it fluently as a foreign 

language. This is an increase of around 400/o since the 1950s. More radical estimates, which 

include speakers with a lower level of language fluency and awareness, have suggested that 

the overall total is these days well in excess of 1,000 million. The variation results largely from 

a lack of precise data about English language use in such areas as the Indian sub-continent, 

where the historical impact of the language exercises a continuing influence on many of its 900 

million people, and China, where there has been a burst of enthusiasm for English language 

studies in recent years, with over 100 million people watching the BBC television English series 

Follow Me. One visitor, returning to China in 1979 after a gap of 20 years, wrote: ‘In 1959, 

everyone was carrying a book of the thoughts of Chairman Mao; today, everyone is carrying a 

book of elementary English.’ Even if only 10% of these learners become fluent, the effect on 

totals is dramatic: the number of foreign learners is immediately doubled.{Informative} 

  Surveys of range of use carried out by UNESCOand other world organizations reinforce 

the general statistical impression. English is used as an official or semi-official language in over 

60 countries, and has a prominent place in a further 20. It is either dominant or well established 

in all six continents. It is the main language of books, newspapers, airports and air-traffic 

control, international business and academic conferences, science, technology, medicine, 

diplomacy, sports, international competitions, pop music, and advertising. Over two-thirds of 

the world’s scientists write in English. Three-quarters of the world’s mail is written in English. 

Of all the information in the world’s electronic retrieval systems, 80% is stored in English. 

English radio programmes are received by over 150 million in 120 countries. Over 50 million 

children study English as an additional language at primary level; over 80 million study it at 

secondary level (these figures exclude China). 

 It would be possible to continue with such statistics for several pages, but their significance 

can be illustrated more succinctly by comments made by foreign learners themselves: 
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• ‘When I finish learn English, my pay as secretary will be increase by nearly ten times.’ 

(Egyptian trainee secretary.) 

• ‘My company plans big deals with Arabic world. None of us speak Arabic, and they do not 

know Japanese. All our plans and meetings are in English.’ (Japanese businessman.) 

• ‘After I learned English, I felt I was in touch with the international world for the very first time.’ 

(Nigerian teacher.) 

• ‘If I want to keep up to date with the latest techniques, I must certainly maintain my English 

very strongly.’ (Indian doctor.) 

• ‘Nearly everyone in Denmark speaks English~ If we didn’t,there wouldn’t be anyone to talk 

to.’ (Danish university student.) 
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4.2 Text 2 

Extract from Crystal, D. (1997) English as a Global Language. Cambridge: CUP. 

Why English? The Cultural Legacy 

The League of Nations was the first of many modern international alliances to allocate a special 

place to English in its proceedings: English was one of the two official languages (the other 

was French),and all documents were printed in both. The  League was created as part of the 

Treaty of Versailles in 1920 ,and at the time of its First Assembly , it had forty-two members , 

several from outside Europe. The importance of a lingua franca ,with such an extended 

membership ,was obvious. The League was replaced in 1945  by the United Nations, where 

the role of the lingua franca became even more critical. The UN now consists of over fifty 

distinct organs, programmes, and specialized agencies, as well as many regional and 

functional commissions, standing committees, expert bodies, and another organizations.  

English is one of the official languages within all of these structures. 

The language plays an official or working role in the proceedings of most other major 

international political gatherings, in all parts of the world. English is the only official language 

of the Organization of Petroleum Exporting Countries, for example, and the only working 

language of the European Free Trade Association. Unless a body has a restricted membership 

(such as one consisting only of Arabic-speaking states or only of Spanish-speaking states), 

the choice of a lingua franca has to be made, and English is the first choice of the most. 

However, even where important meetings take place in a national language, their proceedings 

may not be expressed in English but the reports they issue for the wider public at the end of 

their meeting  and the statements which their officials make to the world’s media are usually in 

English. 

Several international sporting organizations also work only in English , such as the African 

Hockey Association, the Asian Amateur Athletic Association and the Association of Oceanic 

National Olympic Committees; and when these organizations hold international competitions , 

the language automatically become the lingua franca of the gathering. 

English is used as the sole official language in relation to a wide range of topics , as is illustrated 

by the All-African People's Organization, Architects Regional Council Asia and the Asian 

Buddhist Conference for Peace. 

These trends are reflected even in Europe , where we might expect other languages to be 

playing a more dominant role.  We can see this if we examine the Yearbook organizations  

whose names begin with Euro-. Out of a sample of 1,000 of these, 440 specified the official or 

working languages they used. Almost all used English as an official language-435, a 
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remarkable 99 percent. French was used by 63 percent (278) and German by 40 percent (176). 

English + French + German was the most popular European combination.{informative} 

In Europe, organizations which work only in English are surprisingly common, especially in 

science. The European Academy of Anaesthesiology  and the European Academy of Facial 

Surgery use only English in their proceeding, as do the  European Association of Cancer 

Research and the European  Association of Fish Pathology. Bodies from other domains 

include the European Air Law Association, the European Bridge League and the European 

Aluminium Association. One of the few organizations which makes no official use of English at 

all is the European Federation of Perfumery Retailers. 

English is the medium of a great deal of the world’s knowledge, especially in such areas as 

science and technology. The English language has been an important medium of the press for 

nearly 400 years.... English in advertising began very early on, when the weekly newspapers 

began to carry items about books, medicines, tea, and other domestic products..... The new 

technologies which followed the discovery of electrical power fundamentally altered the nature 

of home and public entertainment, and provided fresh directions for the development of the 

English language. Broadcasting was obviously one of these, but that medium was never – 

according to the influential views of Lord Reith – to be identified solely with the provision of 

entertainment.... The cinema was one of two new entertainment technologies which emerged 

at the end of the nineteenth century: the other was the recording industry. Here too the English 

language was early in evidence.  

 

Even the world of package holidays, business meetings, academic conferences, international 

conventions, community rallies, sporting occasions, military occupations and other ‘official’ 

gatherings, the domains of transportation and accommodation are mediated through the use 

of English as an auxiliary language. 

 

In speculating about the future of English as a world language, therefore, we need to pay 

careful attention to indications which seem to go against the general trend. And we need to 

ask, in broad terms: What kinds of development could impede the future growth of English? It 

will then be possible to arrive at a balanced conclusion. Several possibilities can be envisaged. 

A significant change in the balance of power – whether political, economic, technological or 

cultural (p. 10) – could affect the standing of other languages so that they become increasingly 

attractive, and begin to take over functions currently assumed by English. Political factors 

might make groups of people within a country, or even whole countries or groups of countries, 

antagonistic to English. Pressures arising out of the need to express community identity might 

disrupt the ability of English to function as a global language.   
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4.3 Text 3 

The following extracts are from British Council (2013) The English Effect: The impact of 

English, what it’s worth to  the UK and why it matters to the world. London: British Council. 

English is the dominant international language of the 21st century. It is spoken at a useful level 

by some  1.75 billion people – a quarter of the world’s population. As the language of 

communications, science, information technology, business, entertainment and diplomacy, it 

has increasingly become the operating system for  the global conversation. 

How did this happen? What does it mean? 

Two qualities have been pivotal in the evolutionary rise of English: momentum and adaptability.  

The momentum was originally provided by the political, military, religious and merchant 

classes. Through colonisation, ship-borne trade with the Americas, North Africa, the Indies and 

China,  and the attendant role of Christian missionaries, the English language was exported 

worldwide. Arabic and Spanish spread similarly through conquest and religious conversion, 

across the Islamic world and the Americas, in parallel to the rise of English. But they did not 

adapt and adopt with the pace and flexibility of English. 

Though the UK’s political and military power was crucial in the 19th and  early 20th centuries, 

the Louisiana Purchase in 1803 was to prove of major significance. This established English  

as dominant over French in the United States; and then – as the UK’s empire shrank in the 

20th century – rapidly growing American global influence  gave the language a momentum 

perhaps unique in modern history. 

As English was spreading, it was also adapting and absorbing, soaking up vocabulary from 

elsewhere. Arabic, Spanish, Hindi and Malay words all  found their way into the English lexicon 

through trade and colonisation, joining the contributions from a thousand years earlier of Old 

Norse and Norman French and, with the coming of the Renaissance, Latin and Ancient Greek. 

In the mid-19th century, the Industrial Revolution generated a variety of new words – a new 

technical lexicon – such as ‘factory’, ‘steam-press’, ‘stethoscope’: some of them returning to 

classical roots, others taking on simpler terms, to describe processes, concepts and artefacts 

that were either new or newly discovered.  

The economic incentive to learn English is compelling. An increasing number  of companies – 

Nokia, SAP, Heinkeken, Samsung and Renault amongst them – have recognised the long-

term advantages to productivity and growth that adopting English as a common company 

language can have. {informative} 
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For other sectors, the English language is an indispensable part of their offer. Loren Griffith, 

Director of the International Strategy team at Oxford University, sums it up in these terms: 

‘Today most of the world’s best universities are in English speaking countries, and that is no 

coincidence. English has become the lingua franca of academia. This greatly increases UK 

universities’ ability to attract the world’s best to study and  do research here, and to collaborate 

with the best located around the world." The growth of English, and the emergence of the 

internet as a truly global communication channel with few boundaries, are mutually reinforcing 

trends. Thanks to the internet, the rise  of social media, the speed and spread  of global 

communications technology and the increasingly globalised and interdependent global 

economy, English now allows the rapid cross-pollination  of ideas and innovation around the 

world, and the development of a new kind of supranational single market  in knowledge and 

ideas.  

The global power of English has helped the UK to grow and maintain its position as a cultural 

superpower – in arts, in academia, and more – with every chance of continuing to grow its soft 

power influence in today’s highly networked world. In the 21st century, where content is king 

(as Bill Gates said back in 1996), creative, culture-rich English content has a growing and 

highly receptive world market. And just as culture can create the space where individuals can 

express, explore and re-imagine difficult issues, so English as the common language aids 

dialogue, understanding, trust and the brokering of business deals. 

Emerging economies and developing countries increasingly recognise the economic value of 

producing large numbers of skilled graduates able to communicate in English. Jobs, economic 

opportunity and wealth creation are critical to stability. Countries with a low proficiency in 

English have uniformly low levels of exports per capita. A focus on improved language skills, 

integrating English into the curriculum from the primary or even pre-school years,  helps attract 

foreign investment, further increasing the need for English speakers; and a strong export 

sector in services helps create a middle class, strengthening spending and growing the 

national economy. In developed and developing countries alike, for the investor, the academic, 

the civil servant, the teacher, the performer, the politician, the secretary, the diplomat, the 

activist,  the schoolchild, English creates opportunities otherwise impossible. 

It is clear that what we currently think  of as the ‘English-speaking world’ will eventually lose 

effective control of its ‘own’ language. ‘If there is one predictable consequence of a language 

becoming  a global language,’ writes the eminent academic David Crystal , ‘it is that nobody 

owns it any more. Or rather, everyone who has learned it now owns it – “has a share in it” 

might be more accurate – and has the right to use it  in the way they want.’ There is therefore  

a job to be done. There is a need for high-quality teaching of English even more than ever, if 
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not to protect the purity or integrity of the language, then to ensure that the diverse dialects 

that are being allowed to flourish are clear about the source code from which  they are diverging 

and share enough common elements to ‘interoperate’  as a global operating system.  

In not embracing the widespread learning of other languages, those who rely exclusively on 

English deny themselves access to other cultures through the vital entry point of their 

language. The writer and researcher David Graddol has warned that monoglot English 

graduates face a bleak economic future: qualified multilingual youngsters from other countries 

are proving to have a competitive advantage over their British counterparts in global 

companies and organisations. Scott L Montgomery , writing of scientific research, warns that 

the real casualty from the global spread of English may actually be the native speaker: ‘The 

rest of the world will have access to everything s/he does, but  s/he will have access to little or 

nothing. 
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Appendix 5 Expert judgement on the academic texts 

The paragraphs in the Tables below are marked, where 1.1 is the first paragraph of text 1 and 1.2 is the second paragraph of text 1 and so on. 

The scale used in the tables is: 1 for informative paragraph, 0 for non-informative paragraph and 0.5 for partially relevant paragraph. 

Table 1 expert judgement on informative and non-informative paragraphs in text 1 

 

Text 
1 

Judge  1 Judge  2 Judge  3 Judge  4 Judge  5 Final decision 
(Based on 
average) 

1.1      0 0 0 0.5 0 0 

1.2      0 0 0 0 0 0 

1.3      0 0 0 0 0 0 

1.4      0 0 0 0 0 0 

1.5     0.5 0.5 0.5 0 0 0.5 

1.6     1 1 1 0.5 1  1 

1.7     1 1 1 1 1 1 

 

Table 2 expert judgement on informative and non-informative paragraphs in text 2 

Text 
2 

      1       2       3         4               5 Final decision 

2.1   0.5 0.5 1 1 1 1 

2.2     1 1 1 1 1 1 

2.3     1 1 1 1 1 1 

2.4     1 1 1 1 1 1 

2.5 0.5 1 0.5 1 0.5 0.5 

2.6     1 1 1 1 1 1 

2.7     1 1 1 1 1 1 

2.8     1 1 1 1 1 1 

2.9    0.5 0 0 0 0 0 
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Table 3 expert judgement on informative and non-informative paragraphs in text 3 

Text 
3 

      1       2       3         4               5 Final decision 

3.1     1 1 1 1 1 1 

3.2 0.5 0.5 0 0 0 0 

3.3 0 0 0 0 0 0 

3.4 0 0 0 0 0 0 

3.5 0.5 0.5 1 1 1 1 

3.6 1 1 1 1 1 1 

3.7 1 1 1 1 1 1 

3.8 1 1 1 1 1 1 

3.9 0 0 0 0 0.5 0 

3.10 0 0 0 0 0 0 
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Appendix 6 Observation sheet 

Text 
1 

Reading 2 
lines or 
more  

Making long 
jumps 
(jumping 4 
words or 
more) while 
reading 
(long 
saccades) 

Reading lines at 
a fast pace 
(reading within 
seconds without 
focusing much 
on individual 
words) 

Focusing on 
each word in a 
line OR 
spending more 
time reading 
individual 
words 

Skipping a part 
of the text (2 or 
more sentences 
or a full 
paragraph) 

Making 
regressions(goin
g back and 
reading text 
within a 
sentence) 

Making 
regressions(go
ing back and 
reading text 
across the 
sentences in a 
paragraph) 

Regressing 
back to 
previous 
paragraphs 

Specify if 
others 

1.1          

1.2          

1.3          

1.4          

1.5          

1.6          

1.7          

1.8          
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Appendix 7 Interview questions 

a) Did you find this text interesting?  

b) Was the text difficult or easy for you in accordance with the task that was given to  you? 

c) While reading you had a purpose in your mind that you have to write an essay later so what 

were you exactly looking for while reading? 

d) How did you handle the text to get the information? 

e) How did you try to extract relevant information in the text? 

f) Do you think this text was relevant to the given task? 

g) Was there some irrelevant part in this text? 
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Appendix 8 An example of an excel sheet showing the number of fixations, 

mean fixation duration and the proportion of regressions 

 

 

 



21 
 

Appendix 9 Eye tracking data of individual participants 
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Appendix 10  Samples of the interview transcripts 

In these interviews, I is used for the interviewer and P is for the participant. 

10.1 Non-native participants 

NNR7 

Text 1 

I:For this paragraph (1.2), you started reading it and then you went back and read a few lines 
again..was there any reason for it? 

P:maybe some words were complex and I want to find the meaning of the words...  

I:So if you go back, how do you find the meaning? 

P:I just see what words are before this word and what is after and after that I make a 
conclusion..  

I:Can you point out which words were difficult for you to understand? 

P:unprecedent...assimilate.. ..I just try to read the text, difficult or not.. 

I:What do you mean to say? 

P:First I read it all..does not mean fast or slow and after that I read it second time...  

I:And second time how do you do it? 

P:First I point everything in the book which is important and after that I read second time to 
see if I skipped something important ..  

I:for this paragraph (1.6), why did you read it quick... was there any reason for it? 

P:As I start reading it was stories about the topics...I felt that it was lengthy and if I found 
something to say about the topic that is interesting I will go back so that I skimmed fast.. 

I: Was this text difficult or easy in relation to the task? 

P:I would say not so difficult and not so easy..  

I:Do you think the text was interesting? 

P: not so much....  

I:Do you think whole of the text was related to the task? 

P:I didn't find it so helpful but you can use some material from inside..  

I:If I ask you to point out some irrelevant parts? 

P:I can say UNESCO one...  

I:What were you looking for in the text while reading? 

P:I was looking for important stuff..something that everyone can knows..or something that 
change faster and there are new results..  

I:How do you try to extract the relevant info from the text? 
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P:I read it a lot of times...  

I:A summary of this text? 

P:It speaks about English language...how was it mother language...how it evolves ..how it 
helps people...and the other parts were like opinions from other people... 

Text 2 

I:For this paragraph (2.7), you read it and you went back and read it again.. was there any 
reason for it? 

P:Yes I thought that these paragraphs are very important ..I can add them..  

I:How do you think they were important? 

P:It spoke a lot about the language which can help me fill the 2000 words...I can take lot of 
stuff from here..  

I:When you went to 2.9, you quickly read it... was there any reason for it? 

P:It was because I thought it is not that important...it was a story 

I:What do you mean by a story? 

P:he write about something that was from the past which somehow changed something in 
language..  

I:Do you think that wasn't related to the task? 

P:No...  

I:Was this text difficult or easy in relation to the task? 

P:This one was very easy..  

I:Do you think the text was interesting? 

P: Yes..basically I like the word Lord..it was very interesting for me...  

I:Do you think whole of the text was related to the task? 

P:Yes some  points can help...  

I:If I ask you to point out some irrelevant parts? 

P:I cannot exactly remember where..  

I:How do you try to extract the relevant info from the text? 

P:I try to make like a story for me...and keep it like a movie...I remember them..that is how i 
did it...  

I:A summary of this text? 

P:It speaks about English..basically people were interested in English through movies..and 
different stuff...and the part with lord Reith.... 
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Text 3 

I:If we come 3.6..you read it quickly first and again went back and read again a few lines? was 
there any reason? 

P:It was about which countries were using English language so I read it again and I also 
skimmed it..  

I:For 3.9, you read it quickly.. was there any reason? 

P:Because it had some difficult words and I could not understand them.. I had enough material 
and this wasn't something that i could add.. 

I:Was this text difficult in relation to the task? 

P:No...That was the easiest.. 

I:Do you think the text was interesting? 

P: Yes it was...because it talked about different companies...it was more interesting for me...  

I:If I ask you to point out some irrelevant parts? 

P:May be the companies part but you can use this..  

I:How do you try to extract the relevant info from the text? 

P:I memorised what was interesting for me..and I can make a story with this... I try to find things 
about English language 

I:A summary of this text? 

P:This text speaks about how English language spread so much to people...by market and 
different trade material with other countries..which is the language that people learnt ..like 
Arabic and French and big companies using English language internationally 

 

NNR9 

Text 1 

I:You read the whole text..you didn't skip any part? Was  there any reason for doing that? 

P:I read very much everything..I like to read as much information as I can...so that when I read 
the second time I can do the skipping like I was doing when I was writing 

I:For 1.2, why did you read this part carefully? 

P:I thought that will not be relevant because most of it is like history of English language..I do 
not think it will be needed..  

I:But you still read it? 

P:Yes..so that may be at the end of it I will get a point..  

I:For 1.6, you read this part carefully..why did you do that? 

P:Yes because in here there were more points about why people use English ..started learning 
English..  
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I:Was this text difficult or easy in relation to the task? 

P:It was not difficult..I found it easy..some of the points were straight forward...  

I:Was the text interesting? 

P:Yes It was...  

I:How did you try to extract the relevant info from the text? 

P:I read the text first..to know what it is about...then make notes..that is where I extract what I 
need and is important..  

I:Do you think whole of the text was related to the task? 

P:It was relevant but only the part of history of English language..that was not really relevant..  

I:A summary of this text? 

P:It shows the background of other people in their language and shows how they gradually 
picked up English as their speaking language..so that they either manage their business or 
careers.. 

Text 2 

I:For 2.6, again you read it quickly? 

P:I did not see that relevant because it is just talking about where English as a language is 
surprisingly used in science ..they were not asking why it has been used..so I did not see the 
importance of it...  

I:For 2.9 again you took time reading it? 

P:Because here is where they show us why English is important for us...and how should it be 
used in different fields.. 

I:Was this text difficult or easy in relation to the task? 

P:It was not difficult..but at the same time I found it boring because the whole text was talking 
about some other things..because the last part is where I could find something relevant to talk 
about..  

I:Was the text interesting? 

P: It was interesting but boring....  

I:How did you try to extract the relevant info from the text? 

P:Same way..read it so that I am able to understand the points ..  

I:A summary of this text? 

P:where English was used at first and how it developed into other segments like science and 
technology 

Text 3 

I:For 3.6, you read it carefully..was there any reason for it? 

P:in here there were more points about why people use English ..started learning English  
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I:For this paragraph(3.9), you read it slow..what was the reason? 

P:It was a little more complex for me ..hard to understand so I took more time to read it.. 

I:Was this text difficult or easy in relation to the task? 

P:This one I found it difficult because it does give what you are supposed to look for ..not like 
the first one which did not have many points ..a bit more points than the first one so I had to 
read it carefully..  

I:Was the text interesting? 

P: This one was interesting .. 

I:Was it fully related to the task? 

P:some parts were irrelevant but it was related to the task..  

I:How did you try to extract the relevant info from the text? 

P:Once again it was like a lot of information  so I was trying to..it was like more complex so I 
tried to read word by word to see if I understand what was being said.. 

I:A summary of this text? 

P:How English is rather used in some of the countries and where they are used... 

10.2 Native participants 

NR6 

Text 1 

I:When you started off reading (1.2)..you were reading in detail and then you got quick. was 
there any reason for it? 

P: Probably because I scanned it a couple of times as opposed to reading in detail..it is actually 
quite a difficult question because you never  really think about it..you just read...why did I speed 
up..to see if there was any key info that I could pick up..  

I: coming to this paragraph (1.6), you went back and read it again. Why? 

P:because I saw some important information so I thought it will be better to scan it very quickly 
a couple of times ..  

I:do you think it was interesting? 

P:yes actually..towards the middle where it said two third of the world's mail is in English and 
all data stored on internet is 80 percent English ..quite impressive..  

I:was it difficult or easy to understand in relation to the task? 

P:easy 

I:Was it fully related to the task that is given to you? 

P:yes.. 

I:There wasn't something irrelevant? 



31 
 

P:no.. 

I:how did you try to extract the relevant information from the text? 

P:by just very quickly going through a couple of times over and over just to pick up key words 
key phrases important things.. 

I: What could be the key words in this case? 

P:probably wherever it mentioned English ..why it mentioned English if there was any important 
data connected  to that ..  

I:A quick summary of the text? 

P:very informative and very interesting  

Text 2 

I:coming to 2.7,this paragraph was a bit slow as compared to others..initially it was slow and 
then you got quick... was there any reason for it?  

P:400 years part..another part that I looked at ..as sooner as I saw it started talking about 
media ..I remember it said something about broadcasting ..that is when I started to pick up..  

I: You were a bit quick reading this text (2.9)....you were reading it quickly..why? 

I wanted to see if this paragraph would tell me what the text is about ..what information was 
there would be for me to pick up.. 

I:do you think the text was interesting? 

P:it was..probably not interesting as the first one ..it was not too much to pick up from it ..  

I:if there was not much to pick up from..do you mean there was not much relevant material? 

P:yes..it was pretty relevant but not very strongly linked to the task ..  

I:was it difficult or easy to understand in relation to the task? 

P:easy.. 

I:how did you try to extract the relevant information from the text? 

P:by searching through key words again ..like when I say broadcasting and media ..I didn't 
need that information because they were not any numbers and the media is pretty big it is a 
big sea of wavy information so you could go anywhere with the media so I thought it wouldn't 
really help..  

I: Can you just point out something you think was relevant or irrelevant in the text? 

P:the most relevant part was when it said French was the lingua franca because you got all 
the percentages there and I read that a couple of times I think..  

I:anything you think was strongly irrelevant? 

P:towards the end ...broadcasting..I did not pick that up..  

I:A quick summary of the text? 
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P:interesting but not quite so as the first ..easy to read..it was nicely written ..English is not 
necessarily a widely used language but it is the strongest of the three.. 

Text 3 

I: Coming to paragraph 3.6, it was a mixture of reading quick then slow and then you also 
skipped some parts..was there any reason for doing that? 

P:just again scanning going over to pick up more  key words and see what the details were.. 
the parts that discussed English as an international language 

I:You  this part read(3.9) really slow... Why? 

P: Because this is the end of the text and I thought it is important that I read it so that I 
understand what the whole text was about... 

I:do you think it was interesting? 

P:very...it was like a report ..so I liked it..  

I:how did you find it interesting? 

P:it was very descriptive of all the places..all the terms it used and it had conclusions at the 
end of every paragraph...just very smooth things..it is somewhere in it that English is highly 
flexible which I have not thought about..so I thought that It was interesting because in it a 
different perspective as well..probably why I read over as well..  

I:was it difficult or easy to understand in relation to the task? 

P:somewhat challenging..sort of in between..it was not as complex as the  first piece because 
the first piece was if you already knew parts of the information..if you already knew the 
background..while this was for layman..  

I:Was it fully related to the task that is given to you? 

P:definetly yes..  

I:There wasn't anything irrelevant? 

P:may be the part about English having new words..  

I:how did you try to extract the relevant information from the text? 

P:picking out numbers to see if they were connected to key words...going over very quickly at 
some points..just picking up a few words from the paragraph and to see if the paragraph was 
relevant and useful..to get a gist of it ..  

I:A quick summary of the text? 

P:like to read more of that text.. 

 

NR16 

Text 1 

I:for 1.2, you read it slow..what was the reason for it? 
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P:i was just skim reading it..I went through the actual text....I just started reading the text so 
initially I read it 

I:For 1.6, you were slow.. what was the reason for it? 

P:I read the beginning..it gives you an idea of what it is..the you can skim through like the 
middle of it and then you go to the end and obviously that is the conclusion and you should 
read it....to understand the text... 

I:Do you think the text was interesting? 

P:Not really..it was more of just facts.. 

I:You do not find that facts interesting? 

P:They are interesting but it is just like knowledge.,... 

I:Was the text difficult or easy? 

P:It is easy enough..you can understand it... 

I:Do you think this text is fully relevant to the task that is given to you? 

P:Yes sort of.. 

I:Did you find anything irrelevant? 

P:when they were talking about foreign countries ..but the task was how English operates as 
an international language..it was relevant but when they were talking about the views of other 
people of how English helps them..was not entirely relevant.. 

I:While reading. what were you looking for in the text? 

P:facts and just the main keywords.. 

I:While reading, how did you try to extract the relevant information from the text? 

P:introduction..so when you are reading the main body there you look for numbers..words that 
grab your attention.. 

I:Summary 

P:People were saying that English language ..you had those Japanese people which are doing 
business with Japan and Dubai..so they have that language barrier and they have to talk in 
English so English is more widely spoken than other languages so it is just communication 
through English.. 

 Text 2 

I:For 2.7, you read it slowly..what was the reason for it? 

P:I think it was because this text in general was more difficult to read than the first one so this 
paragraph as compared to rest of the text wasn't as hard to read..because language isn't 
difficult.... 

I:Do you think this paragraph was relevant to the task? 

P: It is talking about how books medicines use English as a fundamental language but it is not 
saying how it is incorporated into education..something of more on a commercial side..so I 
think it is... 
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I:For paragraph 2.9, you read it quickly..what was the reason for it? 

P:i think it was because I didn't find it as interesting.... it is more information that I do not really 
need ..these are bonus facts ..  

I:Do you think the text was interesting? 

P:It wasn't really interesting but..  

I:Was the text difficult or easy? 

P:compared to the last one yes..like auxiliary.. 

I:How do you deal with the difficult words? 

P:I have a Mac book so I click on the word and it will tell me a definition of the word..I might 
just out it in brackets.. 

I:Do you think this text is fully relevant to the task that is given to you? 

P:It was at times. at times it wasn't.. 

I:Can you point out any irrelevant bit? 

P: In this paragraph they are talking about the future of English as world language...so that 
shows how English is used as an international language but it is more biased..it is sort of 
commercial side..telling it is used for trading etc...it is relevant.. 

I:While reading. what were you looking for in the text? 

P:facts...and lists and statistics..and keywords 

I:While reading, how did you try to extract the relevant information from the text? 

P:If you have facts or keywords or statistics in brackets or like a quotation mark....you need to 
focus on that bit specifically 

I:Summary 

P:More just how English is used for trading..they were talking about teas and medicines and 
how is English as trading between companies and etc... 

Text 3 

I:For paragraph 3.6 you read it slow...what was the reason for it? 

P:It is mainly because this paragraph is important and relevant to me as I am a university 
student...It talks about how English is used in international universities like Oxford University... 

I:For 3.9, why did you read this part slow? 

P:I think this is the end of all the three texts..so I think it will tell me the overall theme and will 
help me to understand these texts... 

I:Do you think the text was interesting? 

P:It was interesting as compared to other ones..beginning was more interesting like talking 
about the history of how English is widespread 

I:Was the text difficult or easy? 
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P:This was easier than the last one 

I:Do you think this text is fully relevant to the task that is given to you? 

P:I found this was the most relevant for some reason 

I:Do you think the beginning where they were talking about the history was relevant? 

P:No that was not relevant because that was more of prior..like they are talking about before 
but the question is how it is used nowadays..but it is nice because it gives you a kind of insight. 

I:While reading. what were you looking for in the text? 

P:quotes ..dates..anything in bold or names..introduction..conclusion 

I:While reading, how did you try to extract the relevant information from the text? 

P:I would look for anything in brackets or quotations..or anything in lists..because that is usually 
more factual stuff.. 

I:Summary 

P:How English went through colonization..how it is used nowadays..consequences of using 
English.. 
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Appendix 11 Summary of the data from stimulated recalls 

There were two questions from the participants for each text, one for the informative paragraph and the second one for the non-informative 

paragraph. In total, there were three questions for the informative paragraphs and three questions for the non-informative paragraphs. 

11.1 Native participants 

Info 

                                Careful reading                          Expeditious reading 

Reasons understanding Relevant 
 

interesting difficult Irrelevant habit Lengthy          Easy 

Paragrap
h 
numbers 

n % n % n % n % n % n % n % n % 

1.6 5 31.25 3 18.75 2 12.5 3 18.75 2 12.5 0 0 0 0 1 6.25 

2.7 4 25 8 50 1 6.25 0 0 1 6.25 0 0 1 6.25 1 6.25 

3.6 3 18.75 10 62.5 1 6.25 0 0 0 0 1 6.25 1 6.25 0 0 

Mean  25  43.75  8.33  6.25  6.25  2.08  4.16  4.16 
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Non-info 

                                                   Careful reading         Expeditious reading 

Reasons Intro Conclusion 
 

No reason Habit Looking if 
relevant or 
irrelevant   
 

Irrelevant Habit 

Paragrap
h 
numbers 

N % n % n % n % n % n % n % 

1.2 10 62.5 0 0 2 12.5 1 6.25 1 6.25 2 12.5 0 0 

2.9 0 0 9 56.25 1 6.25 1 6.25 2 12.5 1 6.25 2 12.5 

3.9 0 0 14 87.5 0 0 0 0 2 12.5 0 0 0 0 

Mean 0 20.8
3 

 47.91  6.25  4.16  10.41  6.25  4.16 

 

 

 

 

 



38 
 

11.2 non-native participants 

Info 

                                Careful reading                          Expeditious reading 

Reasons understandin
g 

Relevant 
 

Habit Difficult Lost interest No reason Lengthy         Difficult 

Paragrap
h 
numbers 

n % n % n % n % n % n % n % n % 

1.6 0 0 1 6.25 9 56.25 4 25 0 0 1 6.25 1 6.25 0 0 

2.7 0 0 3 18.75 9 56.25 3 18.75 1 6.25 0 0 0 0 0 0 

3.6 1 6.25 2 12.5 5 31.25 5 31.25 0 0 1 6.25 1 6.25 1 6.25 

Mean  2.08  12.5  47.91  25  2.08  4.16  4.16  2.08 

 

 

Non-info 

                                Careful reading                          Expeditious reading 

Reasons Difficult conclusion 
 

No reason Habit irrelevant repetition Lost 
interest  

     No 
reason 

Paragrap
h 
numbers 

n % N % n % n % n % n % n % n % 

1.2 2 12.5 1 6.25 1 6.25 7 43.75 2 12.5 0 0 0 0 3 18.75 

2.9 5 31.25 0 0 1 6.25 7 43.75 0 0 1 6.25 2 12.5 0 0 

3.9 1 6.25 0 0 0 0 10 62.5 0 0 1 6.25 1 6.25 3 18.75 

Mean  16.66  2.08  4.16  50  4.16  4.16  6.25  12.5 
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Appendix 12 Sample of marked observation sheet by the researcher 

1.2 10 
secs 

10 
secs 

3secs %      

Expeditious 
reading 

         

Skim   
 

        

Scan  
 

        

Careful 
reading 

         

Local 1 
 

1 1 100      

Global  
 

        

 

1.2 10 
secs 

10 
secs 

10 
secs 

4secs %     

Expeditious 
reading 

         

Skim   
 

1   33.33     

Scan  
 

        

Careful 
reading 

         

Local 1 
 

 1 1 66.66     

Global  
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Appendix 13 Summary of the data from observations 

12.1 Native participants 
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12.2 Non-native participants 
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Appendix 14 Types of academic reading adopted by the whole population 

Academic reading type 1: a higher number of fixations and higher mean fixation duration on informative paragraphs than the non-informative 

paragraphs (ten participants) 

Table 1 Higher number of fixations on the informative paragraphs than the non-informative paragraphs by ten participants 
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Table 2 Higher mean fixation duration on the informative paragraphs than the non-informative paragraphs by ten participants 
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Academic reading style 2: a higher proportion of same line regressions on informative paragraphs than the non-informative paragraphs (nine 

participants). 

Table 3 Higher proportion of same line regressions on the informative paragraphs than the non-informative paragraphs by nine participants 
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Academic reading style 3: fewer words read per minute and a higher proportion of same line regressions on informative paragraphs than the non-

informative paragraphs  (ten participants). 

Table 4 Higher proportion of same line regressions on the informative paragraphs than the non-informative paragraphs by ten participants 
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Table 5 Fewer words read per minute on the informative paragraphs than the non-informative paragraphs by nine participants 
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